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shuts off both 
sides of line... 
prevents loss 
of liquid, gas, 
or pressure. 


/ 


ae 


Available in brass or steel wit 
emale pipe thread connection 


from ‘sto | 


FOR PRESSURE OR VACUUM SERVICE 
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WRITE FOR THE 
HANSEN CATALOG 


re’s an always ready re‘erence 


Both ends of line are positively sealed when 
you disconnect a Hansen Series HK Two-Way 
Shut-Off Coupling. To connect, just pull back kgs 7 as : 

, en you want information on 


sleeve and push Plug into Socket. To disconnect, plings in a hurry. Lists complete 
range of sizes of Hanse 
merely pull back sleeve. No tools required. Shut-Off. Two-Way 
+-OFf 


raqaignt 


Identical valves in Socket and Plug permit free 


’ 


flow of gas or liquid when Coupling is connected 
—practically eliminate spilling of liquid or 


escape of gas when disconnected. 


REPRESENTATIVES IN PRINCIPAL CITIES 


SINCE 1915 : QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN AH MANUFACTURING COMPANY 


Seas, weet FESOCR STREET CLEVELAND 35, OHIO 
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~~ 
CONTROL FLUID FLOW 


Se 


with Micror 


For AIR, OIL and WATER operation to 250 p.s. i. 


SIZES Va" + He" Va" H_" Typical Cylinder Circuit Using Hanna 
TEMPERATURES to 250°F Flo-Set Speed Control Valves 


Hanna engineers will gladly recommend 

Hanna Flo-Set Valves are used to control cylinder piston speeds circuits to help you with your applications. 

and operating speeds of many types of fluid actuated mech- meee fie 
anisms. They are able to handle air, oil, water and many gases. Cylinder ~~! 
When used with cylinders, these valves permit independent adjust- Paton —f~ 
ments of forward and return piston speeds. The diagram at the [ 
right shows a typical circuit. Flo-Set Valves make the operation 
of air cylinders smoother and make cushioned cylinders more 
effective by building up essential back pressure. 



































Fluids pass unobstructed in the direction of the arrow on Hanna ae wae “ag 
Flo-Set Valves. In the opposite direction, flow can be controlled 
from zero to full pipe capacity. One valve can be set to an infinite 
number of controlled flow positions. Once set, the position can be 
held by means of a locking collar. Established flow positions can 
be reset by using the micrometer graduations which accurately 
measure flow as a percent of full pipe capacity. Unitite Valve 


One revolution of the aluminum valve body will change the : 

Consult your classified tele- 
flow rate from zero to full capacity. No tools are necessary! In phone directory or Thomas’ 
addition to the standard \", %", 4%” and %”" sizes, there is a Register for your nearest Hanna 
\%” Jr. model, without micrometer graduations or locking collar, 
for light piping and tubing. 


Hanna Engineering Works 


a 
(# ) HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES ... RIVETERS 
~— fs 


1741 Elston Avenue . Chicago 22, IIilinois 
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representative. Write for Hanna 
| Valve Catalog 254: and Flo-Set 
| Valve Bulletin 253A. 
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FACTS for 
—~ FILING on 
| cy KAPSEAL: 


@® ~~ LONG LIFE, LOW FRICTION 
| SEALING WITH 


KAPSEAL! 


The KAPSEAL is a Teflon ‘“boot’’ which 
is used with a standard O-ring to provide a good 
seal with superior frictional and wear characteristics. 


COMBINES WITH A STANDARD O-RING 


KIN {1 Kex. KIN 
Il) 


inb 
LIFE OR FRICTION IS A PROBLEM, THE KAPSEAL IS THE ANSWER 


KAPSEAL is o trademark of Minnesota Rubber Co 


Teflon is a trademark of the DuPont Company 


FOR MORE INFORMATION ON THE KAPSEAL.., 


WRITE 


FREE COVER TO BIND YOUR | @ | 
MR "FACTS FOR FILING’ PAGES | “| DEPARTMENT 129 + 3630 WOODDALE AVE. 
——f MINNEAPOLIS 16, MINNESOTA 


CIRCLE 65 ON TIME-SAVER CARD 


APPLIED HYDRAULICS & PNEUMATICS 





APPLIED 


Hyd raulics 
PneuMatiCS wwe sme 


DECEMBER 1958 THE MAGAZINE OF FLUID POWER 


MOBILE EQUIPMENT DESIGN 


COMPONENTS FOR MOBILE EQUIPMENT 


Matel equirements— A Surve 


" ' 
I and ippher 


AIR MOTOR DRIVES PLMP ON TRUCK CONVEYOR 


6000-PST HYDRAULICS POWERS THE HYDROHOI 


By O. S. Perk 


PRESSURE SWEPCH CONTROLS CLUTCH-DRIVEN PL MP 
By E. P. D 


VERSATILE LIFT TRUCK HAS MANY HYDRAULIC MOTIONS 


CONSTANT SPEED FOR A TELESCOPING CYLINDER 
H S. Mank 


ELECTRO-MECHANICAL SYSTEM FOR PRESET 
CYLINDER STROKI 


By | \ 
DEPARTMENTS 
\DJUSTABLI 


RELIEF VALVE REGULATES PULI 
By E. M. SI 


1 Hugh T. MeGee 


FLOW CONTROL VALVE SMOOTHS STEERING 
BOOSTER PERFORMANCI 


VULTI-WHEELED COMPACTOR IS CONTROLLED BY 
HYDRAULIC BRAKES. CLUTCHES 
B R \ i] | 


FOUR FLUID MOTORS GIVE LIFT TRUCK SERIES, 
PARALLEL DRIVI 


By Cl s. D 


VINIATURE CYLINDERS TRIP TRANSFER SWITPCH 
AVIATION SECTION 


HYDRAULIC CIRCLE DESIGN FOR FUTURE AIRCRAFT 
By W E. \ 


FLUID P 


OWER AT FARNBOROL GH 1958 
By Jol keste 


\. | 
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Remember also / 





for specials 


ANCHOR INTRODUCES 
NEW LINE OF “HOLD-FAST" 
REUSABLE COUPLING 
ASSEMBLIES 
Designed for low pressure indus 

trial and marine applications 





A new line of low pressure “Hold 


Fast” Couplings has just been an 
nounced by the Anchor Coupling Ce 
Inc., designed for general, low pr 
hydraulic and fluid transfer service it 
he industrial, automotive { 


tural fields 


Because attachment or ret val fron 
he hose is quickly and ea m 
plished, without the use of ¢ 
new couplings are esp lly we 

pted for fast, emergency fi Id re 
pats 

4 wide range of styles and sizes 1 
\ ncl ng cout 
for \ ially every gene V | 

7 | , 
> or As 

. loption per 

j 


economies an 


inventory requirement 


ASSEMBLY IS SIMPLE 


AND QUICK 
I< issemble these 1 v A nor IN 
sable Hold-Fast’ ¢ 
hose is simply forced 
until it seats against the bottom of 


the protective cap 


NEW LOW PRESSURE 
HOSE AVAILABLE 


To complement these new low pres 
sure couplings, Anchor is introduc 
two new styles of low pressur« 
ton braid hose. Style No. PR has a 


1 
synthetic rubber inner tube an cover 


Style No. PQ is of sin lar construction 


except that it has an abrasion resistant 


braided cotton cover that is in preg 
nated with an oil and mildew resistant 
synthetic rubber compound 

( omplete specifications on the new 
Hold-Fast” Couplings and low pres 
sure hose may be obtained from a 
supplement to Catalog 302, available 
on request from Anchor Coupling Ce 


Inc., 324 No. Fourth St., Liberryville 


il 
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| For Simpler, More Compact Hook-Ups— 
Wake them with 
ANC|HOR SAE'STRAIGHT THREAD 
“Q'" RING BOSS FITTINGS aud 
BOSS TYPE HOSE ASSEMBLIES 


Permanently Applied An- 
chor Boss Type Couplings 
attached to high or me- 
dium pressure hose and 
SAE “O” Ring Boss Fit- 
tings for direct attach- 
ment to any valve body 
designed to SAE Straight 
Thread “O” Ring Boss 


ht 
Straight Threod Stroig 
roig Adapters 


Boss Connector 








wivel Elbow 
| 90 “ ystable 90 _ he ° 
| A comprehensive line of S 
| 10" Ring Boss Fittings 


2-Wire Braid Hose) 


| A ti 7 oe Fd N hat 
| SS —| AY ble 
Steel Max-Flo* Boss Thread : 
Sleeveless Coupling Brass or Steel toss Sleeveless Coupling 
[*TM for (1-Wire Braid Hose) for (1-Wire Braid Hose) 
— 


ap Sum 


45° Adjustable 37° Flore 


Tee 


ANCHOR BOSS TYPE HOSE ASSEMBLIES 


(For High and Medium Pressure) 


| Steel Boss Thread Sleeve Type 
| Coupling for 
| 









4 


45° Swivel Elbow 





: a"G 
iw“ = 
—_ 

Stacker 


Elbow 






AE Straight Thread 
for connections. 





cu 








It's amazing what clean, compact hy- 
draulic hook-ups you can make with 
these Anchor products! You'll appre- 
ciate them most when making con- 
nections in closely confined areas. 
They’re neat, orderly and compact 
always—ready for connection to any 


valve port designed to SAE Straight 
Thread “O” Ring Boss specifications 
* Excessive tightening is not required 
with the ““O” Ring Seal, eliminating 
leakage danger from cracked and 
distorted valve seats and threads, 
and assuring a leak-proof connection. 


For complete details write for Anchor Catalogs 
No. 101 and No. 204. 


. Andy Anchor Says 


it's the years of 
experience that 
mokes every 
Anchor product 
a leader 
of its type 
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323 North Fourth St., Libertyville, Il. 
Branch Plants: Dallas, Tex., Plymouth, Mich. 












UNIVERSAL 
SELECT "O” RING KITS 


TEFLON 
$115.95 


BUTYL RUBBER 





Filla Replacement Needs 
= on 85% of All Fndustrial Equipment 


STANDARD ey 180 "O" Rings in Each Kit—Sizes | to 25. 


Patented Plastic Case Shows You "'O" Ring Sizes in Kit at a Glance! 


Interchange Data of All Leading ''O" Ring Producers in Each Kit— 
All Manufacturers’ Numbers Converted to Universal Numbers. 


Buy "'O" Rings in 6 Different Materials. Buy 
Replacement Back-up Washers in these ''O" Ring Sizes. 


SELECT-O-RING KITS IN VITON ... . $124.50 
ee ee vn cc te oko ee $ 59.50 





BEARINGS, INC. 


3640 EUCLID AVENUE, CLEVELAND 15, OHIO 


Dixie BEARINGS, INC. 


276 Memorial Drive, $. W. Atlanta, Georgia 


Ple e send us Universal "OO" R y Kits 
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... Haid Power news 


From Oilgear Application-Engineering Files 
HOW OILGEAR ‘‘ANY-SPEED’’ DRIVES SIMPLIFIED MODERNIZATION OF A LAMINATOR 


CUSTOMER: A Large Midwestern Paper Manufacturer new section. 2: Fast-acting controls for individual, pre- 


REPORT 
NO. 12,1 


abbacrine® 
MULTI-STAGE! 
pRivE ~~ 





DATA: This company initiated an extensive equipment cision, sectional speed adjustments. 3: Start, stop, 
modernization program to enable expansion in compet- change speeds rapidly, and run at any selected speed 
itive fields, and increase production efficiency. Part of to maximum without tearing paper web. 4: Accurate, 
this program consisted of adding a new section to an adjustable, automatic winder tension control. 5: Com- 
Oilgear-powered laminator and winder. Requirements: plete conversion in minimum of machine “downtime.” 
1: Maintain proportional synchronization and power 6: Selected drive must be thrifty on floor space and 
coordination between existing section and winder with electrical power 





SECTION A SECTION B SECTION C 













2-PLY 


FEED 
ROLL 







y C-2011 
ROLL MOTOR 
, METEING- 
__ MOTOR 


FEED MOTOR 


























SOLUTION: Shown above schematically with new section A 
to left. Oilgear Heavy-Dut iny-Speed” drives were se 
lected for this application primarily because of space sav 


ings, ease and speed of conversion, and long experience 
with Oilgear’s /ow-cost-per-vear operational record in their 


plants. Unusual application feature is the use of a single 

Oilgear Size 35 “Power-Pak” as the Fluid Power source for 
all three exactly coordinated sections of this multi-stage 
machine. Performance has proved superior to requested 
specifications vith no reported maintenance after more 


than two vears of continuous. high-speed service 





OPERATION: Oilgear type “DE” Variable Displacement Pump 


(PV) — accurately, remote pushbutton station controlled 
from zero to maximum output drives two Oilgear type 
“C” fixed stroke, constant torque, radial piston motors 
(C-1217, C-2017) Acting as tandem motors, they power 


section B. They also act as meters for motors (DF-1211, 
C-2011) connected in series with them. Oilgear tvpe “DF 





. View from winder end of laminating machine after a rush conversion, completed d 

» . . , . ; ) vu pleted oan 
variable stroke, constant hp radial piston motor (DF-1211) running without trouble ahead of schedule. Oilgear Heavy-Duty, Size 35 Power-Pak"’ can 
powers new section A In series with section B motor be seen in left foreground. One pushbutton contro! station and winder tension valve are 


(C-1217). Oilgear type “C” motor (C-2011) powers section pens "On oar a ho ~ a a — " ee ae ae winder 
C in series with section B motor (C-2017) Speed changes section, can be seen in center background 

initiated from control station pushbuttons to Pump (PV), 
are imparted to section B, and proportionally to sections 
A and C. Proportional speed relationship between sec 
tions A and B is easily altered by stroke adjustment of 


Because of Oilgear’s long reputation for cooperative teamwork in 
solving drive problems with dependable, trouble-free Fluid Power 
Systems for virtually any application — Oilgear has become a name 


motor (DF-1211). Speed relationship between sections B cnet an industry trusts . . . and uses. 

and C is automatically altered as roll diameter increases For similar practical solutions to YOUR linear or rotary Con- 
by an automatic winder tension valve. Maximum torque in trolled-Motion problems, call the factory-trained Oilgear Ap- 
section A is independently adjustable. Solenoid-operated plication- Engineer in your vicinity. Or write, stating your 


brake valves insure rapid, cushioned stops. Rapid, cush- specific requirements, directly to. 


joned starts are an inherent feature of Oilgear “Any-Speed” 
drives. This completely sealed, compact, fully pressure THE OILGEAR COMPANY 


lubricated, “Controlled-Motion System delivers full rated = : ; 
torque at “Any-Speed” automatically, conserves elec- Application-Engineered Controlled Motion Systems 


tric power ‘quiet, vibration and trouble-free. 1564 WEST PIERCE STREET © MILWAUKEE 4, WISCONSIN 








FLUID 


POWER 


LINES 





about hydraulics & pneumatics 


PREVIEWS OF COMING COM- 
PONENTS _.. Ii you want to 
know what’s coming in new hy- 
draulic and pneumatic compo- 
nents for mobile equipment—lift 
trucks, mining machines, earth- 
moving equipment—ask the de- 
signers who use them. Find out 
where they re going in horsepow- 
ers and pressures; ask them what 
they Il need for tomorrow's ma- 
chines. Then take these remarks 
to the component manutacturers 
and see what they have to say 
about meeting these needs. 
That's just what we ve done in 
preparing the special report on 
page 63. After talking with mo- 
bile equipment designers and 
component manulacturers we got 
a very sharp picture of what's 
needed and what’s available. 
Check these needs against your 
own, and see what's being done 


about them. 


All | did was screw down the relief! 





UP AND UP... Nowhere does higher pressure seem more 
attractive than in mobile equipment. Constantlty urging 
machines to put out more power in less space has produced 
a bull market in pressures. Taking fullest advantage of 
components rated for the highest pressures, Bucyrus-Erie 
has designed their Hydrohoe for 6000 psi. To learn how 


they did it see page 06. 


HYDROSTATIC DRIVE |. . “Hydrostatic transmissions for 
propelling vehicles will be common five years from now. 
Their cost today compared to mechanical drives is 1.5:1, 
and in some applications, the ratio is even lower.” That 
remark was made recently at the SAE National Farm, Con- 
struction, and Industrial Machinery Meeting. Another de- 
velopment in this trend is shown in Four Fluid Motors 
Give Series, Parallel Drive which explains how a drive 
was engineered for an experimental Army lift truck. 


ROLL OUT THE BARREL |. Just because you want a hy- 
draulically operated conveyor in a beer truck is no reason 
to run hoses all over it. Why mount a pump way up on the 
engine, when you can drive it with an air motor powered 
from the brake system? Read about the system for this 


time-and-back-saver on page 67. 


NOW FOR THE SQUARE WHEELS |. . Though you may not 
suspect it after traveling 400 miles in an upper berth, the 
railroads have big programs to enhance your riding com- 
fort. Track maintenance is a field where machines are fast 
replacing labor gangs. The big design feature of the track 
aligner described in {djustable Relief Valve Regulates 


Pull is manval pressure control. 


HOT CRYSTAL BALL... What's the big factor in design- 
ing future aircraft bydeaslie systems? Higher temperature. 
It’s the reason for intensive research on fluids, packings, 
and materials. This month’s aircraft article outlines how 
far developments have come, and suggests some new ap- 


proaches. 
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fUDTICALed, CONTTOUCG-AfOtION AVStCTN GeLIveis stebl beacons > Md 7 . _— ~Y . 
torque at “Any-Speed” automaticall* conserves elec- Application-Engineered Controlled Motion Systems 


tric power quiet, vibration and trouble-free. 


1564 WEST PIERCE STREET © MILWAUKEE 4, WISCONSIN 











What? Air Power Rings the Bells! 


Air powered clappers for the bell tower 
may be strictly fiction, but. . . 
Can you imagine a keyboard that’s a set of electrical switches. They 


operate a set of solenoid valves which in turn advance and retract 


row 


cylinders. The cylinders, of course, pull the clapper cords. Shows that 
anything can happen when an air-minded engineer gets in the spirit of 


the season. But while this is just a flig'it of the imagination that you 














aren't likely to see installed in a carillon soon, you might very well want b 
to take advantage of the underlying idea in some of your plant operations. 
Here is the idea < 

—* 
Just one operator can control hundreds of : 
operations by using solenoid valves. meg 
And these solenoid valves, you'll notice, are manifolded. The manifold- 
ing saves piping, space, etc., just as has been possible for years with 
Ross valves that are operated manually, by air, cams, etc. Incidentaily, SEQUENCE OF OPERATION 
you won’t find this manifold in our catalog .. . it is one of the many Every time solenoid is energized, 
refinements and variations of the standard Ross line that make it so bell clapper is pulled against bell. 
flexible. To keep fully aware of the developments continually being 
made to increase the flexibility of the Ross line, keep in close touch 
with your local Ross Valve Engineer. ‘| 


105 East Golden Gate «+ Detroit 3, Michigan 





I<oss OPERATING VALVE CO. 
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AcCcOoO 
Helicoid 
Gage 
U.S.A. 
NOTHING BUT THE BEST IN GAGES FOR WORKING PRESSURES FROM 30” VACUUM TO 10,000 p.s. i. 





Shock-Proof Cam Actuation (no gears—no teeth) 
Makes Helicoid Gages Ideal for Hydraulic Services 









Designed for pulsating and impact hy- Patented in the U.S.A. and in foreign countries 
draulic service, the Helicoid movement The tension in the stain- ee ai 
releases at zero in the event of sudden less steel hair spring 
. . . . maintains smooth, con 
pressure reduction. This eliminates shock tinuous contact between 0 Shcebetsdies techs. 
on pointer and movement by reducing aa num—to reduce inertia 
: : ‘ mabnlonatn 
impact of pointer against pointer stop : 
pin. This protects the gage mechanism — Standard bushings are 
where gages may be subject to occasional ee Se 
vacuum. The roller is stainless 
— . ° . . ~ . - Stee! with a highly pol- - 
The superiority of Helicoid Gages is most evi- ished helicoid surtace =. 
dent in severe service— wherever a gage is sub- " 
jected to violent pressure pulsations or certain . The connecting link 
severe mechanical vibrations. one attip ke ee leuieees i Gee 
The sustained accuracy of Helicoid Gages shaped. and rides on a a on 
> . . raphited B. tit n Jraph.te 

over millions of cycles is explained by the de- ee t Setee ls rustiies a ee 
tails of design and construction of the Helicoid The helitiae pelater ad wunh Gr didn is at the rear to facil 

. ustment screw Sain ate calibrating the Hel- 
movement shown at the right. cone nrty ove icoid Gace 

Rolling action of the cam facing against the 

roller surface .. . graphited Bakelite bushings, 
roller pivot base and cam facing . .. K Monel connect- 


ing links and screws . . . all such Helicoid features pro- 
tect against wear and corrosion and assure sensitivity, 
sustained accuracy and trouble-free operation through 
millions of cycles. 


TUBES BUILT FOR MILLIONS 
OF PRESSURE PULSATIONS 


To fit the wide range of applications, 
) Helicoid Bourdon tubes are available in 
four materials—alloy steel, K Monel, 
stainless steel and phosphor bronze 
All Helicoid tubes are made from 
seamless tubing and are carefully designed 
to give maximum torque and minimum 
stress. When used within the dial range, 
they will withstand many millions of pres- 
sure pulsations and will not stretch, leak nor crack. 





HELICOID GAGE CARTRIDGE SNUBBER 


Patent pending 


This is a simple, effective throttling 
device to reduce or eliminate pulsa 
tions of the gage pointer. There are 
no moving parts, no adjustments 
needed. Available in three types in 
powdered bronze or stainless steel 











for air, gas, water, steam, medium , 
or heavy liquids. = a. Wipe 
RAO TTS HR 
Enlarged Threaded cartridge body for y< 100 200 ay 
cutaway assembly in any Helicoid Gage ri-so ee 250-1 DOUBLE SCALE DIAL 
view tapped socket shank if if | 
\4 ¥/ SHOWS TONS ON RAM 
yO 300\”"/ AND PSI 
—— Helicoid Gage dials are supplied in jet 
black with white figure markings or in dull white with 
EASIEST black figure markings. They are constructed of laminated 


A T™ME phenol with a transparent plastic surface and the longest 
DJUSTMENT possible scale length for more accurate readings. They 


AND are non-corroding, will not discolor nor fade and will 


CALIBRATION not crack, chip nor peel. 


Only Helicoid Gages have the external ACCO 
(OA 
7 


pointer adjustment pictured here. The Helicoid Gage Division 


Helicoid type adjustment cannot be jarred out of position. 


Calibration of Helicoid Gages is accomplished easily, AMERICAN CHAIN & CABLE Si 


without removing dial or pointer, because the link ad- 
justing screw is at the rear of the system. 929-H Connecticut Avenue + Bridgeport 2, Connecticut reaot™ 
7 MAR 

















Helicoid gives you all these features at prices that are competitive in the quality gage field 
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spacemaker cylinder 


Quality Engineered 





to give quality results 












You get more—much more—when you specify 
and use any of T-]’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras... that are STANDARD, 

AT NO EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength eee Saves space eee reduces A 
manhours and costs in all push-pull-lift a, 
operations. IMMEDIATE SHIPMENT in a 
wide range of styles and capacities, with 
64,000 combinations. Write for Bulletin 

SM 155-3 with complete engineering details. 


METAL PISTON ROD SCRAPER 
... Standerd at No Extra 
Cost! 






DB 
WH 


with Extras... 
at No Extra Cost! 





Jig 





NEW “SELF-ALIGNING" MAS- 
TER CUSHION FOR HYDRAULIC 
USE . . . Standard at No Extra 
Cost! 


The Tomkins-Johnson Co., Jackson, Mich. NEW “SUPER” CUSHION FOR 
, AIR . . . Standard at No Extra NO TIE-RODS TO STRETCH ... 
Cost! Standard at No Extra Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS... 
Standard at No Extra Cost! 





GOEL EST Ey 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


ONE PIECE PISTON . . 
ard at No Extra Cost! 


. Stand- 
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STREAMLINED DESIGN. . . Oil 
Pressure to 750 P.S.l.—air to 200 
P.S.1. Standard at No Extra Cost! 


FORGED SOLID STEEL HEADS 
. « « Standard at No Extra Cost! 


11 


ba 























AN INSIDE LOOK AT A 


WVEW BOOK 


Eastman’s new Technical Bulletin offers a 
new standard in simplified arrangement— 
for your convenience in specifying—accord- 
ing to your pressure requirements. 
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Swivel “O” Ring Male Couplings are available in 


E. ast 144! et ; 4! 45° and 90° angles. Specifications on Page 13. 
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Permanently Attached Couplings for 2-wire braid 
hose. Specifications and Details on Page 10. 


CONVENIENTLY ARRANGED TO HELP YOU MEET | || 


THE INCREASING DEMAND FOR HIGHER PRESSURES 




















Permanently Attached Flange Head Couplings and 


Here’s an entirely new service concept in catalog Inserts from 0° to 90°. See complete list on Page 21. 


arrangement. It is designed to assist Engineers and 
Purchasing Agents in specifying Multi-Braid Hy- 
draulic Hose and Tube Assemblies to meet the 
demand for increasing pressure requirements. With 
pressure as a primary consideration—the right 


assembly can be selected for the specific equipment 2-Piece Reusable Couplings for all high pressure hose. 
Used for pressures up to 5000 Ibs. See Page 25. 








on which it is to be used. 


Nine major sections are devoted to assemblies suited 
to all types of high pressure hydraulic applications— 
complete with tables and specifications, including 





easy to read dimensional cross section drawings. f 
y ; ; . Swivel Male Tube Nut “O” Ring Assembly used on 


Include this new catalog in your files to make it formed tubing—described on Page 30. 


easier to specify the proper assemblies. 


Write for Your Copy Today! 


/ 
Saw MANUFACTURING COMPANY Permanently Attached Couplings for Extreme High 


Weg at inthe fi byl, Dept. AH-12, MANITOWOC, WISCONSIN Pressures up to 7000 Ibs. working pressure, Page 12. 






























SAFEGUARDING AMERICA’S LIFELINES OF MOBILE POWER 
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ETTERS Another example of SYSTEMS CAPABILITY at Sanders Associates, Inc. 
L 5 Se BRIO TE Lik alle 


+ of ae” 





to the editor 


Address your letters to: Editor, APPLIED 
Hyprautics & PNeumMatics MAGAZINE, 
812 Huron Rd., Cleveland 15, Ohio 


Simplified Symbol 
TO THE EDITOR 
On page 19 of the February 
L957 APPLIED HYDRAULICS Maga 


zine the symbol in Fig. 1 is used 


in the hydraulic schematic. 

This simplified symbol would 
represent a 4-position, 4-conne 
tion, spring centered open-centet 
solenoid-controlled, pilot ope rated 


directional valve The compiete 
5D og 
(toro 


TE . 


SV 324 
SERVO VALVE 
. 
| 
| 





SOO). ELECTRO-HYDRAULIC CONTROL 
“tin = COMES DOWN TO EARTH! 


hol { Feedback principles that control missiles and 
symbol for this valve, as a sub aircraft in flight now produce uniform road grades 
plate mounted type, is shown in * ati 

regardless of ground variations. 


Fig. 2 
Fig 3 illustrates the complete . 
dah of adaliasi “ag This electro-hydraulic feedback system for controlling heavy earth- 
of an equivalent vaive but moving machinery, developed by Sanders Associates, Inc., is now 
with connections in the body. in the field test stage. 
lhe latter valve uses an addi In this application, the blade of a road grading machine is auto- 
tional spool; however, in neutral matically controlled at a pre-set angle regardless of the contour 


or roughness of the ground over which the grader travels. Leveling 
accuracy of the system is % inch in ten feet or 1 milli-radian. 
The result is faster, simpler grader operation, improved smoothness 


the flow is identical except that 


two drains are used instead of 


= ) : 7 ak opmion that the of road beds, reduced operating costs. 

simplified symbol applies to : ither This is another example of how the integrated “systems engineering” approach 
type of valve and we would like to at Sanders can provide unusual and effective solutions to your control problems 
know which ty pe was used in this in industrial, marine, missile, aircraft, or atomic fields. 

circuit. Sanders manufactures and supplies all major components of 


CHARLES G. TERRY electro-hydraulic control systems; a complete line of servo valves 
Engineering Dept for positioning; rate gyros and accelerometers for sensing; elec- 
Samuel M. Langston Co tronic components for amplifying and decision-making. This prac- 
Camden, N. J tical experience in hydraulics, electro-mechanics and electronics 
can expedite development of new automatic control systems for 
machine tools, structural testing, materials handling and construc- 
e have used a simplified sym- tion equipment as well as military applications. 
hol for a solenoid - ontrolled. pilot- 
operated directional valve. We do 
this so that our drawings will not 


2 SANDEAS ASSOCIATES, in. 





be too complex and will fit into 


Contionsd ex peee 16 NASHUA, NEW HAMPSHIRE © Dayton, Ohio + Inglewood, California + Washington, D. C. 
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Look who’s found hydraulic 
equipment wins more jobs 


with firesafe PY DRAUL 


MILLER hydraulic cylinder assures completely safe McGRAW-EDISON hydraulic Electromelt furnace SHERIDAN hydraulic press hot-forms titanium and 
operation with no-leak construction; reduces hy- lifts, tilts and pours 3000° F. steel safely; reduces stainless steel to close tolerances; reduces hydraulic 
draulic fire hazards with Pydraul hydraulic fire hazards with Pydraul. fire hazords with Pydraul 


DENISON hydraulic pumps have fewer moving AJAX hydraulic tilt furnace leads fleld in 60-cycle KUX hydraulic die-casting machine produces pre- 
parts and no thrust bearings; reduce hydraulic fire ? induction melting; reduces hydraulic fire hazards cision castings of complex ports at high rate; 
vazards with Pydraul . with Pydraul. reduces hydraulic fire hazards with Pydraul 


ALUMINUM COMPANY OF AMERICA “pulls” U. S. STEEL controls hydraulic pressures with GRANITE CITY STEEL prevents slag from burning 
extruded aluminum with hydraulic stretchers; re- Askanic Regulators; reduces hydraulic fire hazards through furnace walls with hydraulic Dolomite 
duces hydraulic fire hazards with Pydraul. with Pydraul. Slinger; reduces hydraulic fire hazards with Pydraul 
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... the hydraulic fluid that lubricates like a premium petroleum ae So 
oil (but lasts longer), reduces wear and corrosion, spreads time 


between overhauls and is so stable you may reclaim it simply 


? 


by filtering. Specify Pydraul for hydraulic equipment wher- 


ever flammable hydraulic fluid so much as hints at being a onsd nto 


fire hazard. For more information, write for 24-page Pydraul 


Fact Book and survey sheet on hydraulic fluid hazards, today. 


MONSANTO CHEMICAL COMPANY, Organic Chemicals Division, Dept. OEM-16, St. Louis 24, Mo. 








aly 






and LESTER hydraulic die sting machine turns out RACINE variable-volume hydraulic pump uses HYDRAULIC PRESS MFG. CO. die-casting ma- 
ulic solid machinable, f measure castings; reduces smaller reservoirs and lower horsepower; reduces chine features metal injection, cuts scrap loss; re 
hydraulic fire hazards with Pydraul hydraulic fire hazards with Pydraul duces hydraulic fire hazards with Pydraul 


"4 = if i 
. VORB a, 





MIDWEST PIPING reploces dangerous levers with HANNIFIN hydraulic cylinder fectures threaded CAST MASTER hydraulic die-casting machine pro- 


> 
e; hydraulic doors for pipe-bending furnace; reduces removable cartridge gland for easy lubrication; vides extra-heavy linkage with multiple shear 
hydraulic fire hazards with Pydraul reduces hydraulic fire hazards with Pydraul points; reduces hydraulic fire hazards with Pydraul. 





MONSANTO PYDRAUL is the first and 
only fire-resistant hydraulic fluid listed 
by Underwriters’ Laboratories: ‘‘In re- 
spect to fire hazard, Pydraul is rated by 
Underwriters’ Laboratories, Inc., 2 to 3 
in a class much less inflammable than 
paraffin (petroleum) oil, according to a 
schedule in which ether is rated 100; 
gasoline, 90-100; alcohol (ethyl), 60-70; 
kerosene, 30-40; paraffin oil, 10-20.’’ 





JOHNSON MOTORS mokes engine parts with 
hydraulic die-casting machines; reduces hydraulic 
fire hazards with Pydraul. 


9 
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Here’s how they cut equipment 


operating costs with 2000 psi 
DENISON hydraulic power 


FOR LOW-COST 
OPERATING POWER 


Why CATERPILLAR picks DENISON 


to power the No.9 Ripper 


Because dependable 2000 
psi Denison hydraulic power 
aterpillar build lower operat 
t and continuous, troublefree 

ice into its rugged earth- 
nits 

oint: Here's Caterpillar’s 

per—another of many con 
n units to be factory-equipped 
Denison hydraulic equipment 
er's hardworking teeth are 
a single Denison vane- 
which provides plenty of 
for toughest workloads 
All-weather pump 

it pump damage 
less weight 
st-per-horsepower — with 
heart of a 


ld servicing 
i ss qi 
a Denison pump 
hydraulic system 
icks Denison hydran 
; j 
r reliability 


as the 


DENISON 
72 4°)| wave 


quality proven field performance 
It pays off in helping keep Cat® units 
operating continuously . . . profitably 
month after month 

Ask your Denison Hydraulic Spe- 
cialist about how Denison hydraulic 
up to 5000 psi... can im- 
prove performance of yourequipment 


power 


2000 PSI HYDRAULIC POWER for oper- 
ating Caterpillar's rugged No. 9 Ripper is 
delivered by a single Denison "T”’ series 
vane pump. Payoff: Jobs get done with trouble 
free power to spare for toughest workloads. 


DENISON ENGINEERING 
DIVISION 
American Brake Shoe Co. 
1166 Dublin Road © Columbus 16, Ohio 


HYDRAULIC PRESSES © PUMPS e@ 
MOTORS « CONTROLS 
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available space for publication. 
We do not believe that this sim- 
plification detracts from the in- 
tent of JIC. 


symbols are developed to make it 


As you know, these 


easy to follow oil flow through a 
For the 
article which is to explain the op- 
the 
For construction 


circuit, purpose of an 


eration of a system, symbol 
works very well. 
or trouble shooting it may present 
the asked 


about. The actual valve used on 
the 


limitation you have 


this machine is valve shown 


in Fig. 2. 


NCIH Papers 
TO THE EDITOR: 

On 
issue is a digest of a paper on the 
subject Water and Oil Removal 
from High Pressure Gases, given 
at the NCIH meeting. 

Although 


time in 


page 98 of your October 


that at 
future 


mention 
the 
papers will be printed in a vol- 


you 
some these 


ume, is it possible to obtain a re- 
print of this paper now? 


ARTHUR W. GILL 
Thom & Gill Advertising 
East Orange, N. J 


You can obtain a copy of this 
article by writing directly to the 
author or to Meade, 
Secretary, National Conference 
Industrial Hydraulics, Illinois In- 
stitute of Technology, 3300 South 
Federal, Chicago, Ill. 


Raymond 


Flow Regulator 

ro THE 
Could 
plier for a flow control valve to 
the 
flow rate between 0.1 and 1 gpm 


EDITOR: 


you recommend a su)p- 


meet following conditions: 
of a non-corrosive liquid at tem- 
peratures to 150 F and pressures 
should be 


to 50 psi? Sensitivity 


one percent. 





G. F. BUSH, Director 
G. F. Bush Associates 
Princeton, N. J. 


control valve 


{ list of flou 


manufacturers has been for- 


“ arded. 
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Sizing Oil Coolers 
TO THE EDITOR: 


Many of the people we contact 
in the hydraulic field with a prob 
lem of oil overheating have given 
little study to the proper method 
of oil cooling. 

For example, a customer calls 
because the sump temperature 1s 
running 200 F, and he wants it 
130 F. He knows the oil flow from 
the pump is 30 gpm. He naturally 
thinks his problem is to cool the 
30 gpm from 200 F down to 130 
F, with ambient air at 100 F or 
city water at 60 F, regardless of 
whether he has 5 or 100 hp con 
nected to the pump 

[his is not correct because he 
cannot add more heat to the oil 
than he has hp connected to the 
Also, some of the hp is 


going into useful work, unless the 


system 


entire flow at full pump pressure 
is going over the relief valve. 

The hydraulic circuit designer 
should know what portion of the 
hp is doing work and what por 
tion is wasted in heat. This in 
volves knowledge of the applica 
tion, cycling, and surroundings. 

Many coolers are selected on the 
quantity of oil circulated with- 
out regard to the temperature 
at which the oil is to be main 
tained, temperature of cooling 
media, or connected hp. Another 
method is to select a heat ex 
changer based on the sq ft of 
surface used on a similar applica 
tion in the past. 

First of all, whether or not a 
job needs cooling will depend on 
the design and application of the 
system. 

Secondly, unless heat is added 
from a source other than con 
nected hp, heat to be removed 
can't exceed system hp 

Third, you can figure that with 
natural convection, approximately 
| btu/hr/sq ft of surface/degree 
| temperature difference will be 
dissipated from the piping and 
tank 

Fourth, if a designer wants to 
select a water-to-oil cooler by rule 
of thumb, he can assume that hi 
will require 1 sq ft of surface per 
hp to be dissipated. The heat to 
be removed will vary from full 
connected hp, if all oil goes over 


the relief valve, to 20% if none 


December, 1958 


goes over and the system is 80% 

efficient. With 1 sq ft of surface 

per hp to be dissipated, the oil 

temperature will be maintained 

between 110 and 120 F, with a 
water temperature of 80 to 85 F. 

D. W. RETZINCER 

Manager, Heat Exchanger Div 

Perfex Corp 

Milwaukee, Wis. 

Temperature control warrants 

study Jrom user and designer. We 

covered this problem in a special 

report “Temperature Control in 

Hydraulic Systems” in August 

1957. Reprints of this 16-page re- 
port are available at 25 cents. 


Wants Hydraulic Textbooks 
rO THE EDITOR: 

Enclosed is a check for $5.00 
to cover the cost of your publica- 
tion Aircraft Hydraulic Design by 
George Keller and your booklet 
Air and Oil Circuit Guide. 

Further would you send me any 
information that would be helpful 
in my classes on aircraft and mis- 
sile hydraulics? Names of text- 
books and other publications 
would be appreciated. 

I am with The Martin Co. and 
hold classes in hydraulics. APPLIED 
HYDRAULICS has been extremely 
beneficial to me 

DARRELL W. PATTON 
Littleton, Colo 

Thank you for your nice com- 
ments about APPLIED HYDRAULICS 
& PNEUMATICS Magazine. We knou 
that many instructors in hydrau- 
lics find our publication very 
valuable. 

{ttached is a photostat of a 
page from our Fluid Power Di- 
rectory which lists the available 
textbooks in fluid power. Also at- 
tached is a sheet describing the 
contents of the Dire« tory. 


Wants Iris Valve 
rO THE EDITOR: 

1 would be interested in receiv- 
ing names and addresses of manu- 
facturers of manually operated 
iris-type valves. I need an 8 in. 
valve for air at 15 psi and 150 F. 

R. BURCAT 

Oil Hydraulic Designer 
Canadair, Ltd. 
Montreal, Canada 


Perhaps some of our readers 


can help you locate manufacturers. 
vvyv 


How you save time 
and money with 


DENISON 
Super Market 


hydraulic service... 


1. BRING US YOUR PROBLEM — Whatever 
hydraulic problem has you stumped. A trained 
Denison Hydraulic Specialist is ready to help 
you solve it, 


an 


. 
’ 
r4 


% 


4 WE‘LL DEVELOP YOUR CIRCU:T — The most 
efficient hydraulic circuit to handle your specific 
needs. We can do this while you wait, 


; 


3. Pick OUT WHAT YOU NEED — Right off the 
shelf—from Denison's complete stock of hydrau- 
lic pumps, motors, vaives and controls up to 


5000 psi. 
\ » 
¥ 


\ wn 


a 


: G 


4. TAKE HOME YOUR COMPLETE HYDRAULIC 
SYSTEM —Ready to work! Circuit drawings and 
hydraulic parts are yours in one complete package. 


in CHICAGO 


7000 West 63rd Street 
Phone: REliance 5-7474 


and in- LOS ANGELES + DETROIT + CLEVELAND 
HOUSTON « ATLANTA » NEWARK 


DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1166 Dublin Road © Columbus 16, Ohio 
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Rigorous tests convinced BE-GE to 
use J-M Uneepac’ in their rugged cylinders 


rp 4 aie 
» A 
-. Ye 
. 7 . ‘4 \ ae] “ 


fe 


eepac automat pressur 
[ fied by Be-Ge Manufact 
undle the rigorous requirer 
ling equipmer 


earth-hand 


Uneepac proves it can handle shock pressures 
to 4,000 psi in three-year, life-test program 


nests with adjacent rings in an 


jers for their hy i 


c systems has to interlocking manner without compression ad- 
pt vears of day 


sta if 1, day-out abuse justment for true, multiple-ring action 
That’s why BE-GE engineers subjected J-M With Uneepac, you can achieve high- 
Uneepac Rod Packings to a 350,000-cycle efficiency sealing with fewer rings, smaller 
test and Uneepac Piston Packings to a stuffing boxes. For quick, easy installation, 
150,000-cycle test in a three-year program Uneepac rings are self-centering, self-adjust- 
that proved Uneepac can take working pres ing. Make it a point to consider Uneepac 
ires to 2,500 psi—shock pressures to 4,000 Rings for every application requiring top 
As proof of performance, Uneepac is now packing efficiency and life 
king on all BE-GE stand Uneepac rings are avaiiable in all standard 
ty cylinders materials in a wide range of sizes for most rod 


cylit 


iC 
tand 
ind 


e Be-Ge Manufacturing Company’s line of vidual seal 
i iraulic 
it 


psi 


7} 


the specification pac 
é d 


ivy AU y 

4 ' J-M Clipper Seals— 
actuated Unee ings offer and plunger applications. For further infor See a wipers in 
mation, write to Johns-Manville, Box 14, New Be-GeEcylinders—keep 
York 16, N. Y. dirt out 


JOHNS-MANVILLE JM 


PRO 
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DYNAMIC DIFFERENCE 


bemoh deb a- Heeb omel-) wher west-h eter 


Webster 


DIRECTIONAL CONTROL VALVES 


Combines to culvert cleaners anvwhere 
one, two or more hydraulic applications are 


handled at one time the difference is dynam 


’ 
} 
op 


ica apparent when Webster is on the 
Versatile! Parallel design permits control of 
up to 6 independent circuits. Range! Oper- 
ating pressures to 2000 psi shock pressures 
to 5000 psi. Lowest back pressure. Compact! 
Smallest size for rating. Three sizes single 
spool type in 20 gpm capacity, parallel 
stacked in 20 and 40 gpm capacities 

You find Webster Directional Control Valves 
on leading agricultural, road building and in- 
dustrial machines. Chances are there’s a size 
and model ideally suited for your product 
for the dynamic difference that pays! 


OIL HYDRAULICS DIVISION 


WEBSTER FELECTRIC 


MELROSE Sit 


Lt RACINE -WIS 


Agf aS ' 
\% » 
xr Sy 


Pa 


DESIGNED FOR PEAK PERFORMANCE 

© Alloy steel spools — neat-treated, precision-ground. 

® Fully balanced ot all pressures. 

© Stack valves have throttling grooves in spools for 
smooth, gradual flow. 

© Inlet and outlet connections can be made to the same end 
of the valve assembly to simplify hook up. 

* Alternate porting positions provided for flexibility 


in application. 


Call the man from Webster 
... he’s one of a stoff of engineers, 
specially trained in hydraulic application. 
He can help you solve special problems 
when hydraulics become a part of your design! 
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Up t010,000psi, FUTURE 
6,000 psi continuous EVENTS 





January 12-16, 1959: SAE 
Annual Meeting, and Engineering 
Display. Sheraton-Cadillac and 
Statler Hotels, Detroit, Mich. 


January 26-29: Tenth Annual 
Plant Maintenance and Engineer- 
ing Show. Public Auditorium, 
Cleveland, Ohio. 


February 2-6: Material 
Handling Exposition and Con- 
ference. Automotive Building, 
Toronto, Canada. 


March 19-20: SAE National 
Production Meeting. The Shera- 
ton-Cadillac Hotel, Detroit, Mich. 


No. 798-AC March 31-April 3: SAE Na- 
Power Pump with tional Aeronautic Meeting, Aero- 
%-hp, 115-230- acitia ie tatta e a Ai 

anit ave shou naul Proc uction Forum, and Air- 
motor craft Engineering Display. Hotel 


Commodore, New York, N. Y. 
April 14-15: Tenth annual 


Earthmoving Industry Conference. 
Peoria, Ill. Sponsored by Central 


Two SPEEDS Illinois Section, SAE. 
FOR FAST RAM APPROACH! April 20-24: SAE A-6 Aircraft 


Hydraulic and Pneumatic Meet- 
ings, Cleveland, Ohio. 


Cane NO. 798 Portable Power Pumps climinate nearly all the time loss ac- | 
ators of hydraulic devices wait for the ram to contact the work! If you September 14-17: National 
lraulic rams, jacks, presses, or other systems, be sure to learn the details 7 arm. Construction. and Industrial 
antage and numerous other advance features of Greener No. 798 Power Machinery Meeting, Production 
veloping 
rate at 1,000 psi, 36 cubic inches per minute; at 10,000 psi, 28 cubic inche dor, Los Angeles, Calif. 
/ 


115-230-volt a-c or 115-volt ac-de motor; also with gasoline engine aaa : : 
< October 5-10: SAE National 


Aeronautic Meeting, Aircraft 

>! All pump Manufacturing Forum, and Air- 

| craft Engineering Display. The 

Ambassador, Los Angeles, Calif 

No. 797-E—with choice of 2-hp or 3-hp | : eve 
a-c electric motor, delivering 106 or 213 
cv in. of oil per min, Also available with 


No. 798-GM— gosoline engine. 
with 1.7-hp gaso- . 


ae | | coming in: 
~@ No. 798-co— FEBRUARY 1959 


_ volt ac-de univer- 
sal electric motor S | 
- ervo issue 


; | APPLIED HYDRAULICS 
WRITE, or simply attach this page : - & PNEUMATICS 


to your letterhead, for illustrated 


GRE. LEE data sheets giving applications, Design and Application 


features, and specifications of 
GREENLEE No. 798 Pumps. of Servo Components 
and Systems 


continuous pressure of 6,000 psi and up to 10,000 psi intermittent Forum, and Display. The Ambassa- 


iraulic power with superior efficiency 


Fast ayenaune return of ram is available in every type Greentee Power Pum 


¢ for either single-action or two way-action rams. 














GREENLEE TOOL CO., 2452 HERBERT AVE., ROCKFORD, ILLINOIS, U.S.A. 
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Take a new look at that design. 

What can you save by eliminating cams, 
gears, levers or mechanical linkages? 
What can you gain? 


By replacing mechanical means of performing 
repetitive push, pull, lift or turn motions 

with Bellows “Controlled-Air-Power,” in most 
cases you'll cut the cost of building 

the machine. In virtually all cases you'll 
improve machine performance — 

and machine appearance. 


Design with air in mind. Take advantage of 
the economics possible with Bellows 
“Controlled-Air-Power” Devices. These versatile, 
inexpensive, easily installed packaged 
pneumatic work units will perform any 
repetitive push, pull, lift or turn motion with 
speed and precision. 





s 


5 RL EA RO 
RAPHE 
; vB 


READ THIS STORY— 


“The Place of the 
Bellows Air Motor in 
Originc! Equipment Design.” 


This new 14 page booklet will be 
of help to any design engineer 


Write Dept. AH/258 
The Bellews Co, Akron 9, Ohio 


In Canada: Bellows Pneumatic Devices of 
Canada, Ltd., Toronto, Ontarioe 
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HIGH 
TORQUE 


Here's wy: Leather, especially the custom tan 
nages used in IPC Oil Seals has unusual properties; 

for example it offers dimensional stability, and a 
that IP¢ 


Leather Oil Seals meet torque conditions from mini 


Oorgue range with the result 


mum up to 2-3 times normal 

IPC Leather Oil Seals have high abrasion resist 
are ideal for slow speed applications on 

Where 


highet speeds are a factor, IPC Leather Seals are pel 


tric 


rough shaft finishes (up to 60 micro-inch 


forming well at speeds up to 2000 feet per minute . . . 


LOW 
TORQUE 


IPC 

LEATHER OIL SEALS 
ANSWER BOTH 
APPLICATIONS! 


on shafts with a 24-32 micro-inch finish . . 


. and tem 
peratures up to 248° F. 


.. The IPC Leather 


. can be furnished 


How about low friction? . 
Oil Seal has a distinctive edge . . 
with numerous types of treats or impregnates tailored 
to solve your specific problem. 

Why not look into IPC Leather Oil Seals soon? 


This custom approach to sealing problems is yout 


best assurance of quality. 


INTERNATIONAL 


Custom designed for your application. 


PACKINGS CORPORATION 


Bristol, New Hampshire P-6 
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.these answers to your control “puzzles 


NEW two-way valve for high flow 

industrial applications 

At greatly reduced cost, this larger pilot- 
operated valve permits applications not possible 
before. Designed for air, oil, water. Features 
4” orifice with *%” or 4%" NPT ports, *4” orifice with 
4” NPT ports, 1” orifice with 1” NPT ports. Pres- 
sure differentials: 5-150 psi. Body is naval forged 
brass. Diaphragm is fully supported. Available in 
standard and Explosionproof construction, norm- 
ally open or normally closed. 


NEW three-way valve for 
medium-sized cylinders 
Available normally open, normally closed, 
directional control and multi-directional, with 
inlet and “2” exhaust orifices and 4” NPT 
ports. Designed to control air, oil and inert gases 
Handles pressures to 125 psi. Body is non-corro- 


sive zinc. Internal parts are stainless steel. 


NEW two-way, low-cost, 

pilot-operated valve 

A smaller, lighter, normally closed valve. 
Permits full flow through %” orifice with 4%” or 

NPT ports. Will control all common media: air, 

oil, water, etc. Pressure differentials: 5-150 psi. 
Forged naval brass body. Uniquely designed dia- 
phragm — fully supported. 


NEW two-way valve for standard 

and high pressure applications 

A big capacity, pilot-operated valve with 
a 4” orifice and 4” NPT ports. Designed to control 
air, water, oil, semi-corrosive materials. Long- 
lasting, stainless steel internal parts. Forged naval 
brass body. Available normally open or normally 
closed. Standard models operate on pressure dif- 
ferentials of 5-200 psi; high pressure normally 
closed models on 5-1250 psi. 


For complete information, please contact our Representative or Distributor near you... 
you'll find him listed in the yellow pages or write us at the address below, Department 31D. 


SKINNER ssn sz 
ies EDGEWOOD AVENUE 
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about fluid power 


ENGINEERS GET SYSTEMS IDEAS AT NCIH 


CHICAGO, Uct 16, 17 Missiles 
were the highlight of the 14th An 
nual National Conference on In 
Hydraulics. First to be 
Ralph King, Con 
was Major Gen- 


dustrial 
introduced by 
ference Director, 
eral D. N. Yates, commander of 
the Air Force Missile Test Center, 
Patrick Air Force 
General Yates told 
of the test center 


Base, Florida. 
of the function 
its physic al lay- 


Most ot the 


operation are civil- 


rganization. 
people in the 
ians. The General’s talk, illustrat 


ed by colored slides and movies. 


out and 


described some unsuccessful as 


well as successful missile launch 


Kurt Stehling. 
sion for the Navy’s Vanguard mis- 


sile, gave the group a look at the 
inside of the Vanguard and the 


prec ise design necessary to su 
cess. Either under-design or over- 
design can be disastrous. Stehling 
described applications of fluid 
power! on a missile. 

Subjec ts at the 


from 


technical ses 


sions ranged aircraft to 
heavy press hydraulic systems. The 
degree of complication of the 
papers covered about as wide a 
range. Some systems and their 
performance were analyzed mathe 
matically, in very detailed fashion. 


@ Aircraft—Supersonic flight 


1958 PRIZE WINNERS ACCEPT AWARDS 


. 


AWARD PRESENTATION—From left to right: Ted Snow, Boeing Airplane Co., who 
accepted the Second Award for E. T. Raymond and J. W. Hull; Paul Bosen; Paul Rol- 


nick; Kenneth S. Knapton, Jr.; 


and conference directors Ralph King and R. Q. Sharpe. 


head of propul- 


Ralph J. King, Conference Director 
14th NCIH, opens the meeting. 


and carrier landing speeds call for 
rearrangement of the air foil con 
Chance-Vought’s F8U-1 

Hydraulics is used to 


tour on 
Crusader. 


Continued on page 26 


For the sixth year, presentation 
of the tup awards in APPLIED HY- 
DRAULICS AND PNEUMATICS’ Prize 
Paper Contest were made at the 
NCIH,. 
to the team of Paul Bosen and H. 
Cutler for their 
Problems on a Special Machine.” 
Second Award of $300.00 was 
split by E. T. Raymond and J. W 
Hull of Boeing Airplane Co. Their 
“Aircraft Reliability De 
mands Leakproof Hydraulics.” 
Kenneth S. Knapton, Jr.. 


Associates. Inc... got the $200.00 


lop money, $500.00, went 


“Solving Design 


subjec } 
Sanders 


third prize for his “From Missiles 
to Road Graders.” 

Awards were made by Paul Rol 
nick, Editor, APPLIED HYDRAULICS 
AND PNEUMATICS, at the opening 
session of the NCIH on Thursday 
morning, October 16. 
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Seal it for 8 years, said Waukesha...so C/R did 


ry few instance If you have a sealing problem equally critical or 


Mr. Gilbert R. Funk simple bring it to Chicago Rawhide. C/R engineers will 


the Waukesha Foundry help you select the correct oil seal for your application from 
the requirements met by stock or cooperate with you on special designs 
Seals in this Waukesha 
Hectively eight hours a 
irs at shaft speeds up 
to 50 r.p with pum! neat pressures up to 150 p.s.i., 
and temperatures nging from 0° to 220° F., depending 
on the food mate | pun l ey also must resist food 
acids, and the acids and in the commercial dete 
gents used to cleanse and flush the pump daily. An added 
indication of C/R Oil Seal dependability in the Waukesha 
Sanitary Pump is the fact that it constantly must meet rigid 


+-A Sanitary Standards for the Dairy and Food Industries 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1203 Elston Avenue Chicago 22, Illinois 


Offices in 55 principal cities. See your telephone book 
Other C/R Products 
Sirvene (synthetic rubber) molded pliable parts « Sirvis- 
Conpor mechanical leather cups, packings, boots e 
Export Sales: Geon International Corp., Great Neck, New York C/R Non-metallic Gears 
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in Canada: Manufactured and Distributed by Chicago Rawhide Mfg. Co. 
of Canada, Ltd., Brantford, Ontario 
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Air — 150 psi 
Hydraulic up to 1500 psi 
Meet JIC Standards 


Fit like a hand in a glove 
where space is limited 


0-M Internal Key Round-Line 
Cylinders, Air and Hydraulic 


Tuar’s why this O-M original 


Round-line of Cylinders, that fit 
where others won't, widely 
specified by design engineers when 


pace, weignt and streamlining are 


mportant 


There are other advantages in 

g these powerful, compact com 
ents. For example, they are of 
all-steel construction with bearing 
irfaces of bronze, have the lowest 
coefficient of friction of any cylin- 


er, and deliver continuous, smooth, 


lependable power at low or high 


In addition, they are simple to in- 


tall and service. The end pl igs are 
apped for universal mounting, and 
the ports can be riented to any 


} 


ition. These cylinders are quickly 


and easily modified to fit special 
ipp at 

Available in a complete range of 
izes (1! to 8” bores) with stand- 
rd to 1 or oversize rod Al 

r ! nting brackets inte? 

i 4 ‘ I . Ir r { iit 

‘ ! nar ‘ 


Write today for catalog 101A. 


pttitta tis a dt 


1— 
! | 


+ 
1 DD Hove representative call 


of \ Send Bulletin 101A 


i 

i 

! wx 

i Name 
' , 
I 


143rd Street, Hammond, Indiana 


Position 


ty Zone State 


Vea 


Le amemeaanmaanenen 
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vary wing incidence as well as 
move portions of the wing to 
change the airfoil section from a 
streamlined, low-drag low-lift se¢ 
tion for high speeds to a deeply 
undercambered. high-lift section 
for takeoffs and landings. Details 
of these systems were given by J 
H. Ballantoni of Chance-Vought 
\ircraft in his paper “Design Fea- 
tures of the Crusader Hydrauli 
System.” He also pointed out that 
hydraulic power requirements on 
one of today’s fighter aircraft are 
about ten times those of its World 


War II counterpart. 


Him Air——This is 


Cannon's reaction to 


@ Give 
Charles H 
what will be used in the fluid pow 
er systems of coming aircratt 
which will operate at LOOO F o1 
more, Require ments of future fluid 
power systems and properties of 
various fluid power media were 


compared by Cannon of Lockheed- 


Marietta in his paper “Research 





Discussing a paper 
given at the pump ses- 
sion are, from left to 
right, George Gei jer 
Hydraulic Power Div.., 
Hydraulic Press Mfg 
Co.; WwW E Van Horn 
of the same company 
W. J. Kudlaty, Flick 
Reedy Corp.; and Jack 
Frink of Flick-Reedy 


Valwan 


on High-Temperature Hydraulic 
and Pneumatic Systems for Ai 
craft. He admits that there may 
be a dark horse somewhere that 
will do a better job, but right now. 
it looks like air. 

Floating on air is just what you 
do if you're in a car with a pneu 
matic springing system. Arnold 
Nordgren and Franklin Wisman 
of Bendix Products Div., Bendix 
Aviation Corp. told of the advan 
tages of the Bendix System in 
their “Hydropneumatiec Vehicular 


Suspension, . 


@ Why Not Standardize — Lack 
of standardization in the fluid 
power industry makes life difficult 
for the machine designer, says 
William E. Van Horn, chief engi 
neer, Hydraulic Power Div.. Hy 
Press Mfg. Co. In his 


paper, “Responsible Engineering 


draulic 


for Performance and Mainte 
nance,” Mr. Van Horn pointed out 
that it's awfully difficult to pick 
out a pump, valve, and cylinder 
that will all work with the same 
hvdraulic fluid, the way different 
manufacturer's fluid recommenda 
tions read. 

Continued on page 28 


Frank Mackin Gen 
eral Motors Institute 
Jim Greenlee Imperia 
Brass Mfg. Co.; Don 
Strandberg, Anchor 
Coupling Co. Inc.; and 
Steve Abel of Norman 
Engineering meet be 
tween sessions .at the 


14th NCIH 
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just plug into 
standard AC /ines 
and dia/ the speed 
you want! 





U.S. VARIDRIVE Motors 


...one unit...infinite speeds! 


So simple to get any speed you want, directly 
from standard AC with U.S 
Morors! 


tained unit does it. 


powell lines 
One compact, self-con 
With U.S. Variprivt 


you don’t have to buy a DC converter, D¢ 


VARIDRIVI 


generators compli ated and de lic ate elec 
tronic circuits. Just plug in this one simple 


unit— dependable, easy for your regular per 


U.S. ELECTRICAL 


sonnel to maintain. You merely dial, and get 


smooth, stepless speed changes immediately! 
Thus, you set speeds for maximum produc- 
tion as needs vary...increase machine effici- 


ency...output...product quality! Decrease 
.-manpower and materials 
Available in Ratincs: % to 60 H.P. 


S. VARIDRIVE Motor: 


costs rejects 
waste! 


Specify: “I 


MOTORS INC. 


58. LOS ANGELES 54. CALIFORNIA 


29R MILFORD. CONNECTICUT 


FREE COLOR BROCHURE 


Send for U.S. Varidrive 
Bulletin No. 1797 
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Nopak-matic Valves set 


New Standards of Precision Control 
...in Air Cylinder Operation 


RING-TYPE PRESSURE CON. 
WECTORS ON PIGTAIL LEADS 


AMPLE TUCK SPACE 
FOR WIRING 


DUST. AND SPLASH- 
PROOF SOLENOID 
ENCLOSURE 
COVER CHAINED 

TO BODY 






















SOLENOIDS 





SHORT STROK 
oust site wine ONE SIZE FOR ALL 
LOW FRICTION VALVES STANDARD 
EALS FOR COWS AVAILABLE 
POSIT A M NATIONALLY 
—_—s 
MANUAL OVER-RIDE 
ALL PILOT HE BUTTON 
fir ALL 
REGARDL 
es A NOPAK 
SHORT STROKE 
ee REPLACEABLE 
~ T ~ ~ SELF CLEANING 
CARTRIDGE INTERCHANGEABLE 


SEAT 


DRYSEAL PIPE 


Sectional View, 
Single Soleno/d 


3-Way Va/ve u /, 


—. 


Only Nopak-matic Valves Give You 
ALL of these PROVEN Plus Values 


@ “Flow Director’ Pilot Head — simplifies piping . . . 3-Ways operate 
Normally Open or Normally Closed; choice of two inlets on 4-Ways 
eliminates criss-cross piping. 

© 3 Pilot Heads Fil all Mddelf — are completely interchangeable on 
all valveg, or ardiess of type or size. 

@ 100% J.1.C. Conformance —a Complete Line of pilot operated 
Air Control Valves... that meet or exceed all J.1.C. recommenda- 
tions... at no extra cost! 

@ Fast Maintenance — complete valve assembly can be replaced 
in less than 2 minutes, without disturbing piping. 

@ Replaceable, Self-Cleaning Seats — fast and inexpensive to replace. 
Only two size seats fit all valves and are completely interchange- 
able within the valve or with other valves. 

@ Fast Action — valve shifts in less than 18-thousands of a second. 


Available in 4" thru ¥%” pipe sizes for 3-Way and 4-Way opera- 
ation with air, single or double solenoid pilot. 


For the complete Nopak-matic Story, see Catalog 105 
Representatives in Principal Cities 


Ay oO p y.% <K VALVES and 


CYLINDERS 
Galland-Henning NOPAK Division a 2743 S. 31st Street . 





Milwaukee 46, Wis. 
A8-6397/5R 
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Lack of interchangeability is 
also a problem. Designers and 
users don’t like components that 
can’t be quickly replaced with an- 
other manufacturer’s product. 
When questioned about inter- 
changeability, one prominent auto- 
mobile manufacturer said that 
pumps were the biggest problem. 
Some program to standardize fluid 
and temperature specifications, 
envelope sizes, port sizes, ete. is 
a real need according to Mr. Van 
Horn. 

e Bearings for F-R Fluids 
Among the many interesting re- 
ports of successful operation with 








HYDRAULIC TRIP releases the cables on 
this pulpwood loading attachment for lift 
trucks. It is used for loading logs onto 
railway cars and has a 132-in. outreach. 
When the load is deposited, the sling 
hooks are released by a hydraulic cylin- 
der. Hooks are reset on the return stroke 
of the cylinder. Attachment is built by 





Yale & Towne Mfg. Co., Philadelphia. 
fire-resistant fluids was one by 
William Adamek, Jr. of Fisher 


Body Div., General Motors Corp. 
Life of pressure-compensated vane 
pumps used on spot-welding ma- 
chines with water-glycol fluid was 
lengthened by using bronze sleeve 
bearings instead of standard anti- 
Another modifi- 
similar pump elimi- 
sucked the 
pump past the shaft seal and mix- 
ing with the fluid. 

@ Oil-Filled Solenoids 
life and quieter operation are a 


friction bearings. 
cation to a 
into 


nated air being 


Longer 


Continued on page 30 
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HIGH PRESSURE FLUID POWER PRESSURE FLUID POWER 
FOR MOBILE "FOR MOBILE EQUIPMENT « - - - cscs 


DESIGNERS... 


Investigate the Advantages of 
Low Cost, Long Service Life and 
High Pressure Operation on 
Mobile Equipment! 








HYDRECO 


Series 2100 16 to 32 gpm at 1800 rpm 
Operating Pressures to 2000 psi 


GEAR PUMPS 40 gpm at 1800 rpm 


Operating pressures to 1500 psi 


Designed to cover a broad range of difficult applications, such as: The 2100 Series of HYDRECO Gear 
Pumps embraces heavy duty appli- 
cations in the range immediately 
equipment. They feature four design advances that add up to. below that covered by the famous 
a ee ae ey ee ae HYDRECO 3000K Series. Thus, with 
me ee ee ee ; = “ara the 2100 and 3000K Series engineers 
have a broad selection of sizes in 
Hydraulic Pumps with established 


heavy duty earth moving, road building and materials handling 


@ Piloted housing and end covers eliminate shifting. 


@ Thrust bearing —to take axial thrust of hydraulic forces. history of high performance and 
dependability. 

@ Two-stage seal—runscooler—lastslonger, eee 

@ Improved shaft bearings —tolerate increased loading HYDRECO Division 


The New York Air Brake Company 
Member NEPA 9004-12 E. Michigan 


! 
| 
| 
| 
Vite for full information on Series 2100 | Kalamazoo, Mich. 
Gnd Series 3000K Gear Pumps. Please send me latest bulletins on HYDRECO 
| 
| 
] - 
! 
| 
| 
| 
! 


Series 2100 and Series 3000K Hydraulic 





Pumps. 
HYDRECO I dnatenctah Hace» 
DIVISION Company ms 

THE NEW YORK AIR BRAKE soe) Rdideene 
9004-12 EAST MICHIGAN ” KALAMAZ80 + MICH. , City : Zone__State _ 
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VWeRINGS 


PisTON RINGS 


nited 
tates 
asket Pbastic: Duision of ES 


GARLOC KK 
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Chemiseal’ 


hydraulic 
seals... 


MADE OF 
du Pont 
TEFLON 


Chemiseal hydraulic packings 
are made for every type of 
static and dynamic seal. They 
are available in pure TEFLON 
or in Filled TEFLON (glass, 
graphite, etc.) depending upon 
the application and service 
requirement. 


Preferred by Leading Engineers 


Because Chemiseal hydraulic 
seals provide the reliability of 
chemicallyimperviousTEFLON, 
they are preferred by leading 
engineers for maximum secu- 
rity at vital points in aircraft 
and missile, automotive, ma- 
rine, ordinance and industrial 
hydraulic systems. 

Outstanding Advantages 
Chemiseal hydraulic packings 
require no chemical inspection, 
have zero swelling in all hydro- 
carbons, new synthetic hy- 
draulic fluids and solvents. 

They offer unsurpassed anti- 
friction properties, are tough, 
resilient, non-flammable, long 
wearing. They function equally 
well at any temperature from 
100 degrees below zero to 500 
degrees above. 

Write for further informa- 
tion and samples for test. 


United States Gasket Co. 
Camden 1, N.J. 


couple of the advantages of sole- 
noids for valve operation that are 
completely immersed in oil. FE. A. 
Viale. vice president, Detroit Coil 
Co.. told how their oil-filled sole 
noids are constructed and com 
pared performance with those op 
erating in air. A. B. Huntington, 
chief engineer, Ross Operating 
Valve Co., and P. B. Olmsted. vice 
president researe h and develop 
ment. Double A Products Co. told 
of their experience with these sole 


noids. It was all good. 





/ 


HORIZONTAL RADIAL FORGING ma 
chine hydraulically operated and tracer- 
controlled is capable of forging solid and 
hollow pieces to 10% in. dia and 7! in 
long. Tolerances for hot work can be held 
to .012 in. and even lower for cold work 
The machine was built by Gesellschaft 
fur Fertigungstechnik und Maschinenbau 
M.B.H. Steyr, Austria. It is being used 
to forge pipe couplings. 





e Numerical Control Made 
Easy— Numerically-controlled ma 
chines need only be as compli- 
cated as the parts they produce, 
according to Justin Wright. Proj 
ect engineer. Jones & Lamson Ma 
chine Co. While it’s true that these 
machines can be complicated and 
preparation of the tape may re 
quire elaborate computer equip 
ment, the part produced then will 
have complex, curved surfaces. A 
machine with straight-line motions 
is quite simple and the tape can 
be prepared with a simple hand 
punch more easily than a cam can 


be designed, 


@ Proceedings—Complete pa 
pers will be published in book 
form early in 1959. ( opies of the 
l4th annual NCIH proceedings. 
can be ordered from R. D. Meade, 
Conference Secretary, Illinois In- 
stitute of Technology. 3300 S. ked- 


eral, Chicago, Ill. vvv 


Continued on page 32 
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CHECK the prices! COMPARE the specs! 


You'll find this NEW line of valves costs less 
and operates to higher requirements 


..and TANDEM SPOOLS are Available for pressures up to 3000 PSI 


available at no extra cost Choice of 4 spool actions: spring centering, spring 
offset, no spring in detent or friction pad type 


Choice of 3 standard spools and 5 alternates 


te new Dukes Catalog National Acme solenoids 
wvORaULICS 


Full area internal porting 


13” and 34” pipe sizes 








prices applicable in 


HYDRAULIC OIL VALVES 


Dukes Company Inc. « 3999 North 25th Avenue « Schiller Park, Ill. »« A Chicago Suburb 
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Precision Engineered 


Hydraulic Equipment 





. by the World’s Largest 
Builders of Hydraulic Jacks... 


NEW, LOW COST MANUAL 
HYDRAULIC PUMP FOR 

AGRICULTURAL OR LIGHT 
INDUSTRIAL EQUIPMENT 






* Stroke 23%” ; 
* Maximum Operating 
Pressure 1500 PSI 
* Fluid Capacity .966 

gallon with tank %% full 
* Weight 22 lbs 
* Overall Height 21 
* Handle Length 20” over 
all. 17! pipe handle 
* Mounted to suit customer 
requirements 











Forced lubrica- 
tion and internal 
bleeding for axial 
balance and to eliminate 
high pressures against 
oil seals 

Rotate in either direction. 
Heavy-duty roller bearings. 
Small cube space 

8, 17, 25 GPM at 1000 PSI 
Gear type, constant 
displacement a 


fete] bai iel® eon 


ra _ 





@ Large oil passages 
Close grained, high tensile alloy 
body castings 


types of action 
Spring centered, ball detent hold 
Hardened 


Precision honed valve body 


ground spool 


Pressure relief valve 
Hardened seat insert for long life 


ein Wermer 


Ceeeenar 


HEIN-WERNER CORPORATION 
WAUKESHA, WISCONSIN 
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Making Steel 
With Fluid Power 


How does the steel industry use fluid power? Here are four ways 
exhibited at the recent Iron & Steel Exposition in Cleveland. 


FOUR OPERATIONS in web process- 
ing are controlled by jet pipe hy- 
draulic amplifiers. They regulate pay- 
off, tension, speed, (with flyball gov- 
ernor sensing) and windup. Pressure 
oe 8 to 750 psi. 

N AN MANUFACTURING 

VELAND 


a eR 





PNEUMATIC MARKER has an 8 x 14 
in. cylinder to actuate the marking 
rollers. Air-operated number selection 
works through cabling with a racthet 
ing mechanism. Pushbuttons on a re 
mote control cabinet set the marking 


head, adjust for slab thickness, and 
actuate the marking cylinder. 
PANNIER RE TTSRUR DA 





BIG VALVE for 5000-psi service is 
packed-plunger type. Two-inch, 4-way 
valve is rated at 55 gpm with 20 fps 
velocity. It's operated by an 8-in 
air cylinder. 

HU VALVE ALEM 








PWEUMATIC Lic SERVOS 





THICKNESS MEASUREMENTS are 
made by pneumatic-hydraulic servo 
system. Fluid power amplifier is jet 
pipe servo valve. Feedback element 
is linear transformer. Equipment is 
accurate to .0005 in. 

GPE CONTROLS, CHICAGO, ILL. 


More 8riefs on page 36 
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PARKER-HANNIFIN FLUID-Gv¥S tT €.m COMPONENTS 


Cie iat a 


“Tripte-tok”, the “industrial standard”. . . in brass, stainless stee!, aluminum. and cadmium 








Only from Parker 


such a wide range of fittings...so fast 


If it’s an industrial fitting, whether for tubing or for hose, Parker has it o1 
can make it, in standard sizes in any metal 
rarker “Triple-lok” for flared tubing Parker “Ferulok’* for 
heavy-wall tubing Parker “Weld-lok” for high-temperature, 
high pressure lines. (“Braze-lok”’, our newest line, does not require an open 
torch, is for medium temperatures.) “Intru-lok”, for copper, aluminum 
or plastic instrumentation lines, requires no flaring. Parke. hose and 
Hoze-lok” re-usable hose fittings require no skiving of the hose 
There's a Parker distributor near you, write us for his name 


call him for Parker catalog 


Parker Fittings and Hose Division 


17325 Euclid Avenue e Cleveland 12, Ohio 


an DIVISION OF PARA ER-HANNIFIN CUR POR ATI OC & 












PARKER-HANNIFIN FLUID-SYSTEM™M COMPONENTS 





Only HANNIFIN 


makes all these Anywhere you use compressed air to do work, 


Hannifin can help you. Hannifin cylinders for the 


oO 
Al R P w E R muscles Hannifin air valves for any type of 
e oO Mm P oO aw fe N Ts actuation, hand, foot, cam, solenoid, or pressure 


the Hannifin “Crown” Line of filters, regulators 


and lubricators for lasting air power efficiency all 


are built by Hannifin to just one standard, the best 


Turn to Hannifin, too, for expert help in applying au 
power components. A Hannifin field engineer ts 
as close to you as your telephone, wherever you are 
Write us for his address—or, he’s listed in the 


alphabetical section of Thomas Register. It’s that easy 


HANNIFIN COMPANY 


505 South Wolf Road « Des Plaines, Illinois 





OF PARKER-HANNIFIN CORPORATION 


A DIVISION 








PARK ER-HANNIFIN FLU t 


from this 
combination... 

the best 

fluid power 
system for 

your 

mobile equipment 


[he mobile-equipment specialist from 


O-SYSTEM 





COMPONENTS 





arker 
Control Vaives 
(by Parker 
Hydraulics 
Division) 


Peo rker 
Krimp - Lok 


Hose Assemblies 
(by Parker Fittings 
and Hose Division) 


\ 

Parker-Hannifin serving your territory Y 
ies " Se 
has a head-full of practical ideas to Ye 
help you use Parker hydraulic rn 
control valves, Parke ah 
permanent-end (clinch-on ) of 
hose assemblies, and Ks 
Hannifin hydraulic cylin 
ders most effectively on > 
every type of mobile equipment ‘Ss 
He can help you develop hydraulic oe 
control and power circuit o 
configurations, and select with you S 
the best Parker units to control, t) 
transmit, and transform fluid power into Up 
motion. Write to D. A. Cameron, So 
Parker-Hannifin Corporation, 17325 dias Sc$) 
Euclid Avenue, Cleveland 12, Ohio ~ 
He'll have one of our mobile equipment 
engineers call at your convenience “. 
call in your ajo 


PARKER-HANNIFIN = 
MOBILE EQUIPMENT <= 
SPECIALIST 


@>.614 (2a 






HANNIFIN 


Mobile Hydraulic 
Cylinders (by 
Hannifin Company 
—division of 
Parker-Hannifin) 


on 


..- REPRESENTING 3 DIVISIONS OF PARKER-HANNIFIN CORPORATION 
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New Disc Design 
GIVES YOU GREATER 
FILTERING AREA! 


RIPLEY SUMP 
STRAINER ew 





Filter Area 






« | , . 
[| st s9 
8 1 92 sq 
) 12 
i? 
| 1k « 
20 |i? ; 
3 {| ll sq 
$0} | 370 sa 
5 |] a71 sq 
You'll find Ripley Strainers provide long 


low-cost, trouble-free protection for your 
hydraulic equipment. Their self-cleansing 
discs have no crevices to clog or reduce 
flow—are assembled in standard combina 
tions to give you maximum filtering area in 
any rated size! Available in sump and line 
models to meet your exact requirements 


Send for complete information today! 


RIPLEY LINE 
STRAINER 


GPM f] Filter Area 





5 || 61 sq 
8 {| 92 sq 
10 122 sq 
i 20 | 218 sq in 


35 years of experience 


in the manufacture of 
screens and strainers 


Ri le MANUFACTURING CO. 
p y Filter Division 
32749 Northwestern Highway + Farmington, Michigan 


Filter Division 

RIPLEY MANUFACTURING CO. 

32749 Nerthwestern Highway, Farmington, Mich. 

Gentlemen: Please send me complete information on 
your new disc type Sump and Line Strainers 

Name of nearest stocking distributor 

Name 7 

Title 

Company 

Address 

City Zone State 
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GM Engineers 
Propose Changes in 
JIC Hydraulic Standards 


Latest approved JIC hydraulic standards are dated January 1953. Today 


revisions suggested by General Motors master mechanics and plant engi 


neers are under discussion. Final approval is expected at a meeting early 


in 1959. Briefly, here are the major suggested revisions 


® Diagrams Standards will show 
pictorial, cutaway and combination 
drawings as well as graphical diagrams 
for circuits. Purchaser can request any 
of these drawings to be furnished with 
the machine. And added to the list of 
things to be put on a drawing will be 
the quantity, capacity and type oft suc 
thon strainer 


bd Pumps Providing a data sheet 
which will give rpm, pressure range, de 
livery, horsepower required, and vis 
eosity range is recommended for inclu 
sion in the standards 


® Tubing Welded steel tubing will 
he acceptable along with seamless steel 
for fluid lines. A specification sheet 
has been prepared for the standards to 
cover electric resistance welded low 
carbon steel pressure tubing with out 
side diameter *\ to 244 inches 

This table of tubing sizes and pres 
sure ranges is new 


Operating pressure 
(0 to 1200 psi) 


Dia. (in) Wall (in.) 
\, 035 
“ O58 
1 a ) 
. 083 
j UY 
l 109 
Ih, 120 


Operating pressure 

(1200 to 3000 psi} 
049 

. 065 


. 083 


(Welded flange fittings 


recommended for 5%” and up.) 


7" 095 
' 120 
l 156 
Ihy 188 


Operating pressure 
(3000 to 5000 psi) 
(Welded flange fittings 
recommended. ' 


ly 065 





Operating pressure 


(above 5000 psi) 


Welded flange fittings 
are recommended 
Wall thicknesses to be 
determined for the 
pressure specified 


Well defined recommendations for sup 
porting tubing are given in this new 
table 


Lule ength 


lube OLD between supports 


1 iD >it 
1 

. } 

i } 
l 
1'y 


® Reservoirs—Maximum heat dissi 
pation calls for reservoir design so that 
return oil will have peripheral flow 


along reservoir side wall. Magnets wil 


be assembled to support bars and lo 
cated between the return side of reser 
voir and suction strainers 


® Valves—A new provision will call 
for internal leakage to be drained to 
reservoir or vented manifold to prevent 
blocking of plunger type controls 


® Accumulators— Added to the infor 
mation wanted on accumulator name 
plate is the fluid used and fluid ca 
pacity. Also proposed revisions ask for 
Underwriter’s Lab approval to be car 
ried on all accumulators. 


® Component Identification A tag 
mounted adjacent to, not on, the com 
ponent should plainly identify the com 
ponent with the same _ identification 
shown on the diagram. This new recom 
mendation along with the requests that 
valve porting be identifed adjacent to 
ports and all solenoids be identified are 
aimed toward simplifying circuit trou 
ble shooting 


EpITor’s Note: JIC is not an organiza 
tion having formal membership. It does 
not hold regularly scheduled meetings 
To get copies of JIC standards write 
JIC P.O. Box 128, Detroit 2, Mich 
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ABSOLUTELY TIGHT SEATING: 


WITH ASCO POPPET TYPE 4-WAY SOLENOID VALVES 


Dead tight shut-off—even on air—is assured 
in these four-way valves through poppet 
seals, and by a unique combination of metal 





Operation: ASCO Single Solenoid 4-way 
Valves are power-driven in both directions 
to metal and resilient seating. No lapping by line cole ge ty When the solenoid ox 
. nd - de-energized, line pressure applied to the 
grinding or close adjustments are necessary top of the piston core forces it off the seat, 
eliminating possible sticking due to re- 
sidual magnetism. Line pressure is applied 
; : : Radin . : oa ; to Chamber A, moving the piston-dise as- 
simplicity eliminate maintenance problems. - ; Ny senate to the toh. Geen the colonel fs 
ASCO 4-way Valves are available in energized, Chamber A is exhausted and 
” ; . x - line pressure drives the piston to the right. 
through 1” sizes, in standard, explosion- a ae Single solenoid type (illustrated) operates 
‘ when solenoid 1s energized; returns auto- 
matically when de-energized. 


no binding or leaking can occur. Short 
piston dise assembly travel, basic design 


Tad 


proof or water tight enclosures. They can 
be mounted in any position, and permit 











cycling rates to 850 per minute 


New! Catalog No. 202 covers the 
ASCO line of Solenoid Valves. 
Write for your copy today. 





For Immediate Delivery... 
World’s largest stock of 
Solenoid Valves. A complete 
Solenoid Valve Stock List will 
be sent to you with your copy 


 ) : 
of Catalog No. 202. 











Dual Solenoid (Bulletin 8344): operates J.1.C. Construction (Bulletin 8346) ASCO 
when either solenoid is energized; will Single and Dual Solenoid Valves can be 
not return until opposite solenoid is en- furnished to Joint Industry Conference re- 
ergized (single solenoid types return when quirements—valves are provided with sub- 
de-energized). In dual solenoid valves, sole- plates, vapor-proof solenoid enclosures, and 
noids may be energized continuously or manual overrides, and are electrically in- 
momentarily. operative with the cover removed. 


Automatic Switch Co. Hi }\we¥ 


50-B Hanover Road, Florham Park, New Jersey ¢ FRontier 7-4600 


AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES > ELECTROMAGNETIC CONTROL 
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Now, at your service =)-a2— 
(+) ee 


amesbury 


UNIT- BODY Accumulator Absorbs 


"Peuble - Seat” Shock Loads 


In handling 2700-lb rolls of 


IGH-PRESSURE paper with a lift truck, vehicle 


shock frequently caused the loads 


Ball Valves to slip and drop. This meant bent 


STYLE H SERIES channels and distorted chains on 


the truck, and irreparable damage 
to the paper. 

To eliminate the shock an a 
cumulator was installed in the lift 
circuit between the control valve 
and the lift cylinder The shock 
was reduced to a slight floating 
action and droppage of paper rolls 
was completely eliminated. Greet 
Hydraulics, Inc., Jamica. N. Y.. in 
stalled the accumulator at the plant 
of Hankins Container Corp.. 
Union. N. J. vow 





... Outstanding design newly available to industry 


for * High-Pressure service 


*® High-Vacuum service it Oil Powers 


* Handling of hazardous fluids 
® Cryogenic operations ; Tube Bender 


...no other valve has these outstanding features A compact hydrawic mechine 
that bends pipe or tubing to three 


Unit-body construction inches in diameter accurately at 


Positively leakproof 
Full-flow capacity | neering Associates, Inglewood, 
Indestructible in service ; Calif. 

Corrosion-resistant 
Contamination-proof 
Incomparable size-rating-test-burst 


performance ratio "» be-S f » 


—a newly developed and advanced valve de- a on 
sign with broad industrial applications, available 
in eight sizes through 2", with 303 and 316 he’ 7 
Stainless Steel or Carbon Steel bodies. Choice 
- 2 Both offset and reverse bends 
of nylon or “Teflon” seats and seals. 


can be made and accurately re- 


Distributors in principal cities. Ball Valves peated by setting the limit stops. 


For further information, write: Dota: Style “‘H” Series 





angles to 180 deg is made by Engi 





225-8 


JAMESBURY CORP., NEW STREET, WOR 
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If you use or Sell 
hydraulic 
equipment... 
































... specify REULAND spline-coupled pump mount motors 
... CUT SPACE NEEDS ALMOST 50%... AVAILABLE NOW IN 2 H.P THROUGH 50 H.P! 


Pump and motor become one with the new 
Reuland spline-coupled hydraulic pump 
hook-up. The pump shaft is connected di- 
rectly to the motor’s shaft inside the motor 
Flexible couplings are eliminated pump 
mount platforms are eliminated and the 
tank length can be reduced because almost 
50% less mounting area is required. Com- 
pact appearance is beautiful 


SPEEDY INSTALLATIO 

Pump-to-motor hook-up is merely a matter of 
seconds. All you do is slip the spline coupling 
onto the pump shaft 
the endbell 


with the motor and is precision mated for each 


and attach the pump to 
This spline coupling is supplied 
make of pump. There's no time wasted tinker 


ng around takes only a fraction of the 


ordinary time 


MODERN POWER FOR MODERN-DAY PRODUCTS 


REULAND MOTORS 


December, 1958 


PRECISION ALIGNMENT 
Alignment is perfect automatically whether 
the installation is made out in the field or 
on the production line. This permits even 
unskilled workmen to handle this simple 
task without error. Also, by hooking the 
Pump up at the point of bearing support, 
within the motor, vibration is reduced to a 
new minimum. Operation is smooth, quiet 
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COSTS LESS...SAVES 
INSTALLATION LABOR... 
FITS ALL PUMPS...FILLS 
ALL POWER NEEDS - 
Ya-80 H.P. The Reuland spline-coupled 


unit is priced lower than a conventional set-up 
saves you extra money by reducing instal 

lation costs. What's more, we can supply it to 

fit any make of pump you may be using... and 

to your exact power needs, from % h.p 

through 50 h.p. So sure are we that it will be 

of help to you, we are offer 

ing to engineer a demonstra- 

tion unit to your equipment, 

without the slightest obliga 

tion. These units are our best 

salesmen 


Our New General 
Catalog Will Come 
In Handy — Sent 


Free on Request 


REULAND ELECTRIC COMPANY 


WESTERN DIVISION: Alhambra, California 
EASTERN DIVISION: Howell, Michigan 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


*Trademark Registered 








Wit 


wt 


\ 


You machine better and faster with 


SHENANGO CAST BAR STOCK 


Because Shenango tubular stock is centrifugally cast, impurities 


and pockets are forced out of the metal in the molten stage. 
Moreover the grain is finer, pressure-dense and more uniform. 
This results in smoother machining, better control, and less 
waste of time and metal. 

Made of high-strength Meehanite metal or long-lasting 
bronze, Shenango tubular stock comes in a complete range of 
I.D. and O.D. sizes. Its lengths go up to 20 feet, depending on 
diameter, which keeps cut-off waste to a minimum. 

While the demand for Shenango bar stock is largely tubular 

solid round, square, hexagonal, rectangular and other 
special shapes are readily available. 

It will pay you to specify Shenango bar stock for longer 
wear, greater strength, fewer rejects . . . and lower over-all 
cost. For full information, write to: The Centrifugally Cast Prod- 
ucts Division of The Shenango Furnace Company, Dover, Ohio. 


CENTRIFUGAL 
CASTINGS 


COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 


MONEL METAL + WNI-RESIST + MEEHANITE” METAL + ALLOY IRONS 
CIRCLE 88 ON TIME-SAVER CARD 


Maximum distortion of cross sec- 
tion is less than two percent. 
Hydraulic pump is driven by a 
3-hp. 220/440 volt motor. All 
electrical equipment is weather 
proofed. Unit is welded construc 
tion and weighs 2500 Ibs. At maxi- 
mum rating. the bending moment 
applied to the pipe is 160.000 in 
Ibs. vvy 


Sounds Operate 


Fluid Powered Panel 
Womack Machine Supply Co.. 


Dallas, Texas, exhibited recently a 
new type panel of valves, cylin 
ders, air motors and rotary actua 
tors. It was designed in such a 
way that almost any sequence of 
operation could be attained. Fea 
ture of the display was a sound 
sensitive switch that would. start 
and stop the  electro-pneumatic 
panel by modulated voice control 
The sound switch can be adjusted 
to operate with a clap of the hands 














e@ How it works—The pendulum 
D is adjusted until it lightly rests 
against the pick-up diaphragm G. 
Pendulum Y is moved over man 
ually until it is held by magnet A 
Both magnets are energized 
through the diaphragm electrical 
contact. Any momentary sound of 
sufficient magnitude to vibrate the 
diaphragm will open the electrical 
contact. breaking the magnet cir 

cuit. Pendulum Y swings away 
from magnet A and is attracted to 
magnet B. (Magnet circuit has 
been re-established). The ele 

trical contacts on pendulum 


Continued on page 42 
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SOLENOID, SINGLE PILOT 
DOUBLE PILOT, LEVER 
OR BALL ACTUATED 


ONLY 1” THICK BY 3” WIDE 


Compact, light in weight, and easily mani- 
folded, these new Hunt valves have been de- 
signed specially for use when mounting space 
is limited. Ideally suited for controlling small 
cylinders, or to operate diaphragms, pilot 
cylinders or other devices. Pressures to 125 psi. 

Proven, dependable Hunt construction, with 
hollow, radially ported stainless steel plunger; 
and “O”-ring seals accurately positioned with 
metal spacers, held rigidly in metal to metal end 


startling HU 


abutment. No lapped joints and no rubbing of 
metal against metal to cause wear, assuring long, 


efhcient, maintenance-free operation. 


Easily manifolded. The side of each valve is 
counterborec, trepanned for an “O”'-ring and 
provided with four through holes. This permits 
up to eight valves to be manifolded together in 
any of four 90° angle positions, and operated 
simultaneously from a single supply;— or up to 
sixteen valves from two supply sources. 

Send for the 
“SLIM LINE" 


Bulletin No. 581 
TODAY! 


Quick-As-Wink= Ain and HyoRAuLic 


CONTROL 


Valves 


Manufactured by HUNT VALVE COMPANY, 1992 East Pershing St., Salem, Ohio 
CIRCLE 48 ON TIME-SAVER CARD 


December, 1958 





piston-type 
oil relief 
by-pass valves 
for 0.E.M. or 
replacement 


Gest buy becouse , 


QUICK pe 
DELIVERY 








= — 4 
Fulflo stocking policy and practice 
permits quick shipment from stock of 
most standard types. Shipment is 
usually made within 24 hours. 





TECHNICAL 
SERVICE 









Fulflo engineers are ready and 

able to help you with any valve problem. 
Modified standard or special valves 

can be provided for any need. 


WIDE RANGE e I 


OF TYPES al r- J 
AND SIZES 


¢ Standard and flanged models 

¢ Just 6 springs for pressures to 500# 
¢ Wide range of brass, cast iron or steel 
bodies . . . brass, steel or stainless 
pistons 

Pipe sizes to 3” 

SPECIALS to your requirements 





Write for “Fulflo Valves 
Mechanical Data Book” 


THE FULFLO SPECIALTIES CO., INC. 
415 FANCY AVENUE ¢ BLANCHESTER, OHIO 
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supply current to an external cir 
cuit which can be used to operate 
any electrical machine control. 
Another momentary sound re 
verses the action, swinging pen 
dulum Y to magnet A, cutting off 
current to the external circuit. VV 


Pneumatic Assembly 
Machine 


Unit consists of an automati 
parts positioner and a newly de- 
veloped feedet which evuides the 
parts into place. Both are air- 
cylinder operated. No curved 
tracks are used and it does not 
depend on gravity to place the 
parts in the chuck, 

Built by Dixon Automatic Tool 
Co.. Rockford, IL, the machine 
will handle parts from 1/16 to 2 


in. at speeds to OOOO per hr. 





The feeder is 
double-acting air cylinder, which 


powered by a 


actuates both the feeder drum and 
the shuttle-type escapement As 
the positioner head cycles. the 
cylinder rotates the drum inter 
mittently through a pair of spring 
clutches. 

\ feature of 


the positioner is the built-in sens 


@ Sensing Device 


ing mechanism which stops the 
machine if a part is missing or 


Continued on page 44 
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You save money 






. alignment: anc = iM Large removable covers 
and time num pump ie ay yt 
venient cleaning. “Filler 
Cap" end cover can be 
located at either end 


of tank 
















applying Hydraulics 


when you buy the... 


WATTTIT: package... 


instead of parts 










Vickers Custom Built Power Package complete . 


factory pretested ready to connect and operate 






















You save time and expense of design, 








layout, multiple purchasing, and assembly 






when you buy the Vickers package. You 






are assured of component compatibility 










and Vickers undivided responsibility and 


guarantee for the entire hydraulic package. 


A Vickers Custom Built Hydraulic Power 
Package is a “complete unit” 
factory pretested, ready for you to connect 
and operate. Designed and professionally 
built to your specifications. 
These parts are required to build the Power Package shown above. Pur- 
chasing the complete pockage from Vickers saves you the time and cost of 


Call in a Vickers Application Engineer design, assembly, and testing. It also assures the most suitable unit for your 
Bulletin 5001B particular requirements. 





Application Engineering Offices: ATLANTA « CHICAGO* e CINCINNATI © CLEVE 8155 
VICKERS INCORPORATED LAND « DETROIT* « GRAND RAPIDS « HOUSTON » INDIANAPOLIS « LOS 


a proses ; ANGELES AREA (El Segundo)* « MILWAUKEE » MINNEAPOLIS * NEW YORK 
DIVISION OF SPERRY RAND CORPORATION AREA (Springheld, N.J.)* « PHILADELPHIA AREA (Media) « PITTSBURGH AREA 


Machinery Hydraulics Division (Mt. Lebar e PORTLAND, ORE. « ROCHESTER ¢ ROCKFORD e SAN FRANCISCO 
ADMINISTRATIVE and ENGINEERING CENTER AREA (Berkeley) « SEATTLE* » ST. LOUIS © TULSA © WORCESTER « Factories also 
on E E Australia, England, Japan and Germany e In Canada: Vickers-Sperry of Canada 
Department 1474 . Detroit 32, Michigan Ltd. Toronto,* Montreal and Va ver 
Field Service Heodquorters Underlined. Whse. Stock & Repair Branches* 


ENGINEERS AND BUILDERS OF O!FL HYDRAULIC EQUIPMENT SINCE 1921 












CYLINDER 


TUBING... 
“mirror-finished” by Standard 


Standard “‘mirror-finished” cylinder tubing 
is full-finished to use without further sizing 
or finishing for such applications as 
automobile shock absorbers, power steering 
and hydraulic pumps. When it comes to 
punishment, it can really take it. Every 
inch of this rugged tubing measures up to 
exacting specifications in cylinder finish . . . 
in ID tolerances as close as .001” .. . in 
extreme uniformity of wall thickness and 
concentricity . in internal pressure 
resistance, tested to shocks up to 9000 p.s.1. 
Cylinder sizes to 315” OD x .187” wall. 

For full information on Standard’s 
complete range of products, plant facilities 





















and engineering assistance 
send for free folder below. 








@ Welded Stainless Tubing and Pipe. 
@ Welded Carbon Steel mechanical. 
@ Boiler and Heat Exchanger. 

@ Exclusive rigidized pattern. a 
@ Special Shapes. 








Free 8-page folder on all Standard products. 
Write to address below. 



























Shock absorber with 
metal-to-metal plunger 
in cylinder tube held 
to .001” ID tolerance. 
““Mirror-finish,”” con- 
centricity and precision 
tolerance makes Stand- 
ard cylinder-grade 
tubing usable as is for 
hydraulic and other 
cylinders. 


STANDARD 


THE STANDARD TUBE COMPANY and 
MICHIGAN STEEL TUBE PRODUCTS DIVISION 


24400 Plymouth Rd. «+ Detroit 39, Mich. 


Welded stainless tubing and pipe © Welded carbon steel mechanical 

B i Heat Erchanger « Exclusive rigidized patterns « Special 

s © Steel Tubing—Sizes: 4" OD to 6° OD—.028 to .270 wall 
nleas Sizes: 4" OD to 4%" OD—.020 to .187 wall, 
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malformed. The machine stops 
with the ram in the forward posi- 
tion, making it easy to locate the 
trouble. A wrong or misplaced 
part limits piston travel and _pre- 
vents opening the poppet valve for 
the return stroke. Flow control 
valves adjust the speed of ey 
cling. vv 


Beat the Heat 
With FR Fluid 


A large steel mill relies on a 
fast-moving heat-resistant tractor 
shovel to bank the doors of its 
seven open hearth furnaces with 
dolomite. With furnace tempera 
tures to 3000 F, the banking must 
be rapid to protect men and equip 
ment from heat. 

The shovel is made of heat re 
sisting steel and the fuel tank is 
mounted in the rear away from the 








heat. Hydraulic controls make it 
fast acting. Torque converter and 
power-shift transmission mean no 
foot-clutching is necessary to 
change speed or direction 

Heat from the furnace caused 
mineral oil base hydraulic fluid to 
bubble and foam. Bucket tilt and 
arms worked sluggishly 

The hydraulic system was filled 
with a fire-resistant fluid that 
works at 450 F. The sluggishness 
ended. While banking the furnace, 
temperature of the tractor-shovel 
will rise a couple hundred degrees. 
but has no affect on the FR = hy- 
draulic fluid. 

The shovel, made by Clark 
Equipment Co., also lifts and posi- 
tions a 5 x 7-ft, %4-in. steel plate 
across the door of each furnace be- 
fore charging. vvv¥ 
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PUROLATOR FILTERS 
FOR THE PROTECTION 
OF HYDRAULIC CIRCUITS 





G-200M Aircraft Restrictor ° PR 301 Ye GPM line type e PR 362 3 CFYV in-line vent . 6 200 series in-line two-way 


Filter two-way for hydraulic e hydraulic oil filter Micronic e type Micronic element e restrictor filter Metal ele 
ment, internal connections 





oil systems metal element element 
. ° . 
. . . . 7 . . . . . . . . . . . . . . . . 7 . . . . . . . . a . - . . - . . . . 
. . . 
a . 7 
7 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. . . 
PR 312 12 GPM line type fil e PR 412-8 12 GPM line type e 6-187 3 GPM in-line hydrau ° P 32-26 Low pressure, high 
ter Micronic element filter Military approval lic oi! filter Metal element flow hydraulic oil filter 
. . . 
Effective filtration is essential for optimum perform- trom which to choose. If your application requires 
ance in hydraulic circuits. To keep a system clean _a special filter, Purolator will design and build it. 
and functioning properly, it is important that the — Let Purolator work on your toughest filtration 
fileer be designed specifically to meet the require- problem. 
ments of the job. Filtration For Every © sown Fluid 
Purolator’s complete line of filters for hydraulic 
systems includes models for every set of operating PU FR O LA ¥ om R 
conditions likely to be encountered. A few are . 
| ) d re PRODUCTS, INC. 
shown here; there are many more standard models Rahway, New Jersey and Toronto, Ontario, Canada 
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O/L SEAL DIVISION 
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ACIPC 0 TUBES SUPPLY ‘saccocle” 
TRA Cys 





ler, the “Sequencomatic” by Straight Engineering Com- 





This bulk box car unloa 
Acipco centrifugally 


pany, is an outstanding example of efficient and ingenious design. It literally spun steel tubes ore 
picks up a loaded car weighing up to 220,000 pounds holding as much as 2200 aow wed in the 


monvfacture of hy 


1 completely, in as little as dravlic cylinders Z 
i 


bushels of grain and pours out its contents, smoothly and 














- mndesaet rolls of all types —tr—___ 
’ } MITES . 
me ” ee drums, oil well and 
The massive “muscle” of this superior grain unloader is a hydraulic cylinder chemical equipment 
, . j . a . j : j ots ond hundreds of 
almost twenty feet long. Acipco supplied this cylinder mpletely fabricated, \t ether edatddl @ 
is an example of the ability of Acipco 's complete facilities to meet rigid specifica plications 
tions promptly and dependably. This cylinder is also an example of the unsur 
passed sity offered in Acipco centrifugally spun steel tubes 
Investigate the outstanding potentials of Acipco tubes for service in your 
. , i n ‘? 
tubular application. You, too, will find extra quality at extra savings . . 
SIZE RANGE: Lengths up to 16 ger lengths by welding tubes 
ee See see ay or een fee 2 we DISTRIBUTORS 
ANALYSES: All clloy grodes in steel ond cost nm, including heot 
d corresion resision? stointess stock, 5 bes aqredee and Austin-Hastings Co., Inc J. M. Tull Metal & Supply Co 
enacted exnateniend ancien 226 Binney St 285 Marietta St.. N. W 
pumas ; Cambridge 42, Mass Atlanta. Ga 
tes PASHED: As cos plat 2 as Peter A. Frasse and Co., Inc C. A. Roberts Compony 
ee 17 Grand St 2401 Twenty-fifth Avenue 
New York 13. N.Y Franklin Park, til 
Lyman Tube & Bearings, Ltd. Hammond Tube Co. 
920 Ste. Sophie Lane 3169 East 80th Street 
Montreal! 3, Canada Cleveland 4, Ohio 
Vinson Steel & Aluminum Co Ducommun Metals & Supply Co. 
= Special Products Division 4606 Singleton Bivd 4890 S. Alameda St 


Dallas 7, Texas Los Angeles 54, Calif 


‘ - @ ue . a * A “A 
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AT A FAMOUS ORDNANCE PLANT IN NORTHERN LOUISIANA 


600-Ton Lubrication Job for Cities Service! 


Che huge 600-ton press above is one of several at a well known Loui- 





siana ordnance plant operated by the Remington Rand Division of 
Sperry Rand Corporation 
A big machine, it naturally poses a big lubrication job... but not so 
big that Cities Service Pacemaker Oil can’t take it in strfde. With 
ne D MACHINE LUBRICANT 
unusually high viscosity index and superior fortification against oxida- 
ion, corrosion and rust, Pacemaker is a natural for the task 


Large presses Pacemaker 3 Hydraulic Oil 
Likewise 


throughout the various stages of producing artillery 
I Airlines ... Pacemaker 1 

es Service lubricants are hard at work 

Clearly, there’s little room : 


shells—the end product Cif 
ror here—either in the product Pacemaker 6 


tself or in the machi That's why Cities Service lubri 1 gear reduction un Optimus 6 
cants were chosen good reason tor making 

hone wae cia ackage compressor unit Pacemaker 5 
For a sur cation needs, talk with a Cities Metal working machines r 
Service Lub I ! ite: Cities Service Oil ¢ ompany a water soluble cuttin | Chillo A 
Sixtv Wall . \ } 


Trojan Gear Oils, 


py c r Trojan H-2 Grease 
: Sina 











High Speed Gas Furnace heats steel to 2660 


Partially Finished Shells await final form 
grees F. All lubrication is supplied by ng. Unusual 
es Service products 


Forming Press does final forming of artil 
lery shells. The press is lubricated by Cities 
Service Pacemaker Hydraulic Oil 


number of forming opera 
tions are required to produce final product. 
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NEW 
PRODUCTS 


Components, tools and equipment for fluid power systems. For 
more information fill in and mail post card bound in this issue. 





ELECTROHYDRAULIC SERVO VALVE .. . has only two moving parts 


Features: No metal-to-metal con- 
tact between sliding plate and valve 
body. Frictionless for high sensitiv- 
ity and fast response. No sticking, 
scoring, or jamming. Clearances can 
be varied to suit application and 
fluid. Hardened stainless steel con- 
struction. Lite of over 100-million 
cycles. Valve centers if power is in- 
terrupted for fail-safe feature 


AIR AND OIL CYLINDERS ... have shear key mounting 


Designation: P Modification 


Features: Standard for all surface- 
mounted square cylinders. Gives 
quick, positive alignment of the 
cylinder in a keyway milled into the 
mounting surface. Most of the 
thrust is taken by the key instead 


of the mounting bolts, which is de 


AIR CONTROL SYSTEM ... has anti-repeat feature 


Designation: Andrus-Coon Press 
Control 


Features: Has two separate elec 
trical, pneumatic and mechanical 
control circuits, Operating in tan- 
lem. These are completely inter- 
locked so that failure of any one, or 
more than one, control component 
uutomatically stops the machine at 
once, or at end of cycle. It also pre 
vents start of next cycle until fault 


iS corrected 


TEFLON HOSE ... is “finger-flexible” 


Designation: Springfield 400 


Features: Inner tube design gives 


excellent flow characteristics. ?Aini- 
mum bend radius is 3 1/3 times 
the equivalent tube size. Hose is 
helically wound on a mandrel and 
overlaid by Teflon-coated fiberglas 
tape. A die compresses the two to- 
gether. Stainless steel wire is then 
braided over the hose. Compression 
fittings are swaged onto the hose at 
the factory 


Specifications: Flow 4 gpm at 250 
psi, 8 gpm at 1000 psi drop across 
the valve. Supply pressures to 3000 
psi. Power demand 5 watts imax 
Stroke 0.015 in. Differential cur- 
rent 150 ma. Resistance per coil 80 
ohms. Weight 414 Ibs 


Miiwaut WwW 
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sirable where maximum pressures 
and short strokes are used. For both 
air and hydraulic cylinders. Key 
thickness machined to close toler- 
ance tor accurate fit 

ties 
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Operation: Two poppet-type air 
valves, two anti-repeat relays, two 
valve relays and two sets of limit 
switches are monitored at the end 
of each cycle. Air valve operation 
is sensed by external limit switches, 
actuated by valve stem extensions 
If any control unit fails to complete 
its cycle, the monitoring circuits 
prevent start of next cycle 


| 
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Specifications: Made in sizes %4 to 
2 in. for temperatures from —65 to 
100 F. When bent below the mini- 
mum bend radius, hose will flatten 
out, but return to its original shape 
with no damage when straightened 
out 
Titeflex 
Sprinafield. Ma 
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IN-LINE FILTER 
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Catalogs 
containing 
complete data 
available on 
request 


December, 1958 


MARVEL Synclinal FILTERS 


are Standard Equipment! 


Illustrated below are a few but a representative group of heavy Construction and Road Building 
equipment on which the monufacturers install Marvel Synclinal Filters as standard equipment. 








PIPPIN EXCAVATOR and 
PAYLOADER" TRACTOR-SHOVEL Model HH 
the Grenk ©. Meum Ge 1 wth ei ANGLING BULLDOZER 


Pippin Construction Equip. Inc. White River Junct. Vt 











FRONT END LOADER 


Ottawa Stee! Products Ottawa, Kans 








25 TON DART TRUCK Mode! 25 SL 
Dart Truck Company Kansas City, Mo 









= 


UNIT CHALLENGER % YARD EXCAVATOR 22 TON EUCLID TRUCK 
Unit Crane & Shove! Corp Milwaukee, Wis 





Model TD 
Euclid Road Machinery Co Cleveland, Ohio 














Manufacturers of equipment utilizing Hydraulic or other low pres- 


sure circulating systems install Marvel Synclinal Filters as Standard 
Oo V gE \ 8 O O — 


A SIZE FOR EVERY NEED 


EASY TO CLEAN 
Available for sump or line installation in capacities from Both sump ond line types may be easily disassembied, 
5 to 100 G.P.M. Greoter capacities moy be attained by cleaned and reassembled by any workman, on the spot, 
multiple installation as described in catalog. Choice of in a matter of minutes. Line type operates in any position 
Monel mesh sizes range from coarse 30 to fine 200. 


and may be serviced without disturbing pipe connections. 


IMMEDIATE DELIVERY! 


MEET JIC STANDARDS 





7227 N. HAMLIN AVE, 
CHICACO 45, ILLINOIS 
Phone: JUNIPER 8.6623 








| Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated (AH-1!2) 
C1) Catalog #108—For Hydraulic Oils, Coolants, Lubricants 
mr 


| 
| ] Catalog 2200—For Fire-resistant Hydraulic Fluids (Aqueous Base) 
| ] Catalog 2400—For Fire-resistant Hydraulic Fluids (Synthetic) 
| Catalog 430!—For Water 
| Name Title 
| Company 
l Address 
| City State 
; 
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will it fit our circuit? 

who makes it? 

what size does it come in? 
where can | buy if? 














Better check the 
Fluid Power 
DIRECTORY 





More than 65,000 engineers (in over 
9,000 plants) keep the Fluid Power 
Directory handy. It's their quick ref- 
erence to the hundred and one ques- 
tions that pop up during a hydraulic 
or pneumatic circuit design. Specif- 
ically they check the Fluid Power Di- 
rectory for: 


e CATALOG DAT A—condensed 
specs on more than 150 manu- 
facturers’ products. 


e TRADE NAMES—cross refer- 
enced to makers. 


@ DIRECTORY—who makes what 
for hydraulic and pneumatic sys- 
tems: over 150 product groups, 
more than 800 manufacturers 
listed for easy reference. 


© DESIGN MANU AL—circuits, 
nomographs, designs and applica- 
tions: a complete handbook for 
industrial, mobile and aviation 
systems. 

e LOCAL SOURCES— an index 
to local outlets for speedy sup- 
plier selection. 


Now in preparation: the 1960 61 
Fluid Power Directory 
Publication date: October 28, 
1959 

Closing date for advertising: 
July 24, 1959 


ompiled by the editors of 


arevieo Hydraulics 
& Pneumatics 


an Industrial Publishing Corporation magazine 
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812 Huron Rd - Cleveland !5, Ohio 








NEW 
PRODUCTS 


ONE REVOLUTION DRIVE 
... is fluid powered 


Features: Gives smooth, quiet, in 
stant high torque through fluid mo 
tor, planetary reduction and sole 
noid starter. Cam and adjustablk 
finger lever provide rapid, smooth 





acceleration and deceleration and 
positive stop. May be made for 
manual or mechanical starting, of 
multi revolution operation 
Applications: An accurate drive for 
indexing, feeders, turntables, pack 
aging machinery, and office equip 
ment 

Specifications: Made in a wide 
range of output torque Capacities 
and speeds Size, 6 in. long x 5 in 
wide x 7 in. high 
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KNOB-CONTROLLED VALVES 
. . « for panel mounting 


Features: For air or hydraulic pres 
sures to 200 psi. Fast push-type 
action for emergency control appli 
cations. Can be mounted on panels 
from %g to I!g in. thick. Spacers 
ire used to mount valves in panels 
of less than maximum thickness 





Specifications: Made in !4 to *4 
in. NPT, 3 and 4 way types. One 
piece Navy M bronze bodies Valves 
for hydraulic service have heat-re- 
sistant O-ring packing. Air valves 
have Hycar OU packing for resist 
ance to water and oil 


\ 


Ve vair C 
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Hundreds of HOUGHTON PACKINGS are at work here! 





RADAR PICKET SUB TRITON, like her nuclear powered fabricated or leather packings, or materials can be used 


sisters*, has long-term performance built into her many hy- interchangeably with one set 
draulic circuits by dependable packings by Houghton From Houghton’s long experience with packings and com- 

In wide use aboard Triton are vix-SyN synthetic rubber patible fluids, you always get the maximum from your hy- 
packings, and when interest in fire-resistant fluids necessitated draulic systems. You get the flexibility of a complete line and 
some shifts to compatible packings, vim leather units im- the economies of one-source supply, plus the many benefits 
pregnated with a liquid rubber polymer were recommended of Houghton technical service. 

But this change involved no engineering changes or re Call or write today, to E. F. Houghton & Co., 303 West 
vamping of existing drawings. The stack heights of all types Lehigh Avenue, Philadelphia 33, Penna., for ““Packings by 
of Houghton ““V” packings are identical. Through standard- Houghton” descriptive folder 
ization of stack lengths, rubber can be easily replaced by 


PACKINGS and HYDRAULIC FLUIDS 


*K ... products of 
Nautilus 

Skate 

Seawolt 


Skipjack 
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double-end shaft motor. Each of the An |l-gpm and a 3-gpm pump are 


NEW tour pumps has separate pressure for clamp and position cylinders 


All connections are brought to one 


PRODUCTS corner of the unit to simplify pip 


ing 


MA 


HYDRAULIC gy tye a ‘A CIRCLE 306 ON wmep-eauen CARD 
Features: Fans are interlocked 
2 TEFLON O-RINGS 


. . « have mirror-finish 


Features: Manufacturing process 
emperature ; gives exceptionally smooth surface 
Specifications: [wo doubl . - controls. Two 11-gpm pumps are and eliminates all raised flash. This 
pumps are < ipied ‘ nt used for servi controlled tracers lets O-rings be made to close toler- 


SINGLE ACTING GENERAL PURPOSE 


PISTON STYLE 


ances. Low friction with no external 


lubrication. Stable to 500 | 
rm — / } 
atin , _ oY not extrude or twist und 
ems : : 


Over 140 stock sizes and 


‘a . er S 
4 eS = SE RE a em — made in special sizes 
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° | 
* THRU 434° BLEED-OFF VALVE 
| . . . is stainless steel 





1500 PS! SERIES. AVAILABLE IN SIZES FROM 1'y 


Designation: VSB 


Features: Chrome-plate 
ton head. O-ring seal 
%? “~~ ——_ wee 150 psi. Effective os 
BHEW’s SINGLE AcTING GENERAL Pur. 

POSE CYLINDERS, designed around stand 
ird components, are the basic elements 
of custom cylinders. Flexibility in stand- 
ard parts means BHEW can supply a 
cylinder to fit almost any application 
Available in a variety of mountings (pin 
eye is standard), with adjustable or non- 
adjustable rod ends and with or without 
rod ends. Self-adjusting ‘‘U”’ cup seal on 
pistons and self-adjusting rod wipers 


@ Honed Steel Barrel 
@ High tensile, hard chrome-plated rods 
@ Packings available for extreme high and low 
temperatures and most non-inflammable fluids lar or perpendicular force. Body 
@ Delivery schedules and lead times rigidly threads 'g in. NPT. Can be cam or 
WRITE TODAY! maintained manually operated 
FREE copy of Hydraulic 
Cylinder Engineering Tell Us Your Design or Application Problems. 
We'll Work with You to Solve Them. M 


Reference Data Manual. 
Save hours of time in a CIRCLE 308 ON TIME-SAVER CARD 


specifying cylinders. 78 
dimensioned basic designs 


for general and 
» BENTON HARBOR ENGINEERING WORKS. INC. 


special purpose 
dou dle-acting 622 Langley Avenue St. Joseph, Michigan For more 


cylinders. m4 n NEW PRODUCT reviews 
turn to page 110 


Push-button head shaped and sup 
ported for operation by axial, angu 


MA 
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LEMPCO... builds dependability into 100-Ton Press 


with Republic ELECTRUNITE Hydraulic Line Tubing 


checked for defects. Quality you can measure is built-in. 


Through the years, LEMpco Industrial, Inc., have 
designed, engineered, and built hydraulic presses for a 
variety of industrial purposes. Recently, one of their 
most critical customers included resistance welded 
tubing as acceptable in their specifications. 


Republic ELECTRUNITE” Hydraulic Line Tubing was 
used for this order of 100-ton presses for molding plas 
tics. Result: Greater built-in dependability and economy 

With ELECTRUNITE, quality is built-in. ELECTRUNITE 
is produced from highest quality flat-rolled open 
hearth steel made in Republic's own mills to Republic's 
rigid specifications. 

The exclusive ELECTRUNITE process is a continuous 
electric resistance weld method that unites the wall 
under pressure without the addition of foreign or 
added metal. Both the inside and outside surfaces can be 


ELECTRUNITE is uniform. Uniform heat treatment 
assures uniform flaring characteristics. Close dimen- 
sional tolerances maintained in the drawing operation 
assures ease of assembly, reducing installation and 
maintenance costs. 

Exacting outside dimensional tolerances assure a 
tighter joint at the fitting, reducing the possibility of 
leakage. And the overall uniformity of ELECTRUNITI 
assures fast, economical assembly with either flare, non- 
flare, or socket-brazed type of tube fittings. 

Every length of ELECTRUNITE is hydrostatically tested 
or FARROWTESTED" (Republic's exclusive non-destruc- 
tive electrical test) to MIL-T-17188 or A-214. 

To learn more about Republic ELECTRUNITE Hydrau- 
lic Line Tubing, call your distributor, or write direct. 


OOOO OOO OOOO OOOO e222" 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
DEPT. C-6441-R 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 


211 EAST 131st STREET - CLEVELAND 8, OHIO 


Please send me additional Republic ELECTRUNITE Hydraulic Line 
Tubing information 


Name Title 





Company —— 





Address 
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FOR SEALING. 


WOW IT 
‘ ) $tat-O-Seal 





eosTe WO MORE 


FOR THE SUPERIORITY OF 





Only Stat-O-Seals offer safe, sure, effective sealing using the prin- 
ciple of controlled confinement of the seal plus the advantages of 
mechanical “bonding”. 


This means they will not ‘twist’ in installing and there is no chemical 
bonding agent that can be attacked by corrosive fluids. Stat-O-Seals 
feature: 


® Metal to metal contact of faying surfaces 
® Quick, visual inspection 

@ Easy, one piece, ‘‘twist-free’’ assembly 
®@ Re-useability 


®@ O-ring style configuration for versatility and freedom from easy 
damage 


® Sure sealing from high vacuum to 20,000 PSI 


® Standard sizes for bolts and nuts from —6 to 2” and types to seal 
almost any fluid at temperature ranges from ~—85° to +360°F. 


Stat-O-Seals have been proven in thousands of vital installations 
and now they cost no more than ordinary seals for similar purposes. 


If your product and designs require seals, why not find out how 
Stat-O-Seals can do a better job for you, too. 


by the makers of Gask-O-Seal 
\ 


arker 
SEAL COMPANY = 


CULVER CITY, CALIF ® CLEVELAND, 12, OHIO 
a DIVISION OF Parker Hannifin com sation 


and Met-O0-Seal 





*Formerly Franklin C. Wolfe Co. and Parker Rubber Division 


CIRCLE 73 ON TIME-SAVER CARD 


APPLIED HYDRAULICS & PNEUMATICS 











TUTHILL POWERMAX 


Hydraulic pumps and Fluid motors 





e For pressures 
to 1500 psi 


TUTHILL, producers of quality pumps since 1927, proudly 
announces its new line of POWERMAX hydraulic pumps 
and fluid motors. Produced in a complete selection of seven 
different models, these rugged, compact new units incorpo- 
rate the quality construction and advanced engineering that 
industry has learned to expect from TUTHILL. 
POWERMAX pumps and fluid motors use precision- 
ground, involute spur gears of heat-treated alloy steel, espe- 
cially designed for efficient and quiet operation. Large, 
heavy-duty, anti-friction bearings hard, long-wearing, 
double wear plates of a special bronze alloy double 
lip-type shaft seals generously proportioned heat- 
treated alloy steel shaft these are just a few of the 
many quality construction features which insure long, 
trouble-free life for POWERMAX pumps and motors. 
The compact design of these units saves space and sim- 
plifies installation problems. They can be provided for 
either flange or foot mounting and with either side or reat 
ports as standard (front porting is available on special 
order). POWERMAX pumps or motors may be supplied 


with a built-in relief valve if desired. 





Tuthill Manufactures a Complete 
Line of Positive Displacement 
Rotary Pumps in Capacities From 
1 to 200 GPM; for Pressures to 1500 
PSI; speeds to 3600 RPM. 


e Pump capacities 
from 1.2 to 14.2 gpm 


e For speeds 
to 3600 rpm 


Duplex or tandem models 


For applications such as power steering where two pumps 
of substantially different operating characteristics are re- 
quired, POWERMAX pumps may be furnished in duplex 
or tandem models, with both units mounted on a single 
shaft. This allows substantial savings through the elimina- 
tion of a second driving source, reductions in hydraulic 
piping, and lower installation costs. 

A new Catalog, No. 111, gives complete information on 
these new POWERMAX pumps and hydraulic motors. In- 
cluded are performance curves, dimensional data, construc- 
tion features . . . all the detailed engineering information 


you need, Write today for your copy. 


TUTHILL PUMP COMPANY 
981 East 95th Street, Chicago 19, Illinois 
Please forward copy of Catalog No. 111 on new 
POWERMAX hydraulic pumps and fluid motors. 
(C) Please have your representative call. 
NAMI TITLE 2 


COMPANY 


STREET 


ciITY 






981 East 95th Street, Chicago 19, Illinois 





PUMPS FOR 
YOUR PURPOSE 
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USEFUL 
LITERATURE 





PILOT RELIEF VALVES that 


untain Constant pressure ina ny 


Iraulic system from a remote point 
re fe c 1 folder prepared by 
[ ( / Ven r O 
Valves ve cracking press re of 
1) percent more of the maxi 
clef pressure The bulletin 
ve piet engineerin ni 
he 3000 psi oil valves 
wl ¢ 1 id l-in 
c¢ Size 
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HEAT EXCHANGERS made 


i letely of 316 stainless steel in 


na i pass nm odels re de 
scribed in folder announced by 
i Standard, R Heat Ep 
) D Batt N. Y. Units 
ow-cost since they are quickly 
issembled fron 1 stock of mass 


ed parts Baffles are designe 


for the best pe ssible eat ransfer 
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SOLENOID VALVES wit 
bod 1 all internal parts mad 
stainless steel are shown in a folder 
blished by Allied Cont ( 

\ ) Valves have soft 
synthetic plungers that are spring 
led allowing them to be mounted 
position. Made in and 
pressures to 100 ps! 
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ROTARY PUMPS mounted 


eee cara 
itegral with electric motors, | 

cities from 0.3 to 55 gpm a 
pressures to 400 psi, are presented 
! ( log ISSUC { by R per H 


I) Rocktor ] Driver 


lirectiy on 


( 5 
ft eliminating need for flex! 

b gs. Seals on drive shaf 
in either be lip-type or mechanical 
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For your free copy of publications 
reviewed, fill in the reader service card 


HYDRAULIC COMPONENTS 
FOR MOBILE EQUIPMENT . 

ire featured in a pamphlet available 
from Parker-Hannifin Corp., Clev 
ind, Ohi Included are control 
valves with capacities from 10 to 
175 gpm in single and multispool 
or pressures to 2000 psi 
hydraulic accumulators in sizes trom 
0 cu in. to 10 gal; mobile equip 
nent cylinders with bore sizes | to 


j 


1 strokes to 20 ft: and 


lO in. and a 
complete line of hydraulic hose as 
semblies and tube fittings 
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FIBER CARTRIDGE FILTERS 


for full-flow depth filtration of all 


types of hydraulic fluids are covered 


CUNO 





in a booklet from The Cuno Ener 
neering Corp., Meriden, Conn 
Complete information is given on 
the selection of proper filter and 
cartridge. Curves and tables indicate 
life and flow rates of cartridges. Fil 
ters with capacities to 2000 gpm 
irc illustrated 
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PISTON ROD DEFLECTION 

ind methods for minimizing cant! 
lever forces produced by rod sag are 
letailed in a data sheet published 
by Miller Fluid Power Div.. Melt 

Park, lil. Included are tables with 
shaded sections indicating the dan- 
ger area where sag in long-stroke 


rods cause excessive bearing weat 
Data covers cylinders with strokes 
ro 24 ft 
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TUBE & PIPE FITTINGS ... of 
the flare, no-flare, self-flare, and 
metal-to-metal seal types are printed 
on a wall chart available from 
Flodar Corp., Cleveland, Ohio. Dia 
grams of more than 50 types of fit 
tings in steel, stainless steel, brass 
and aluminum are shown along 
with instructions for installation 
ind a table for tube size selection 
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AIR BOOSTERS and air and 


low-pressure hydraulic cylinders are 


illustrated in a folder prepared by 
Lynastr, Inc , Jack n, Mich. Boosters 
can be furnished in ratios from 1! 

to 1 to 61, to 1 for air-to-air or 
air-to-hydraulic. The folder contains 
cut-away drawings and charts show 
ing the features of both cylinders 
and boosters 
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ELECTRIC MOTORS... weather 
protected for outdoor operation un 
der extreme weather conditions are 
described in a leaflet produced by 
the Louis Allis Co., Milwaukee, 
Wis. Cutaway drawings illustrate 
construction which is impervious to 
high winds, driving rain, snow, 
sleet, and sandstorms, while using 
the surrounding air for cooling 
CIRCLE 409 ON TIME-SAVER CARD 


TRIPLEX PLUNGER PUMPS... 
for capacities to 225 gpm and pres- 
sures to 11,700 psi are presented in 
a catalog announced by Worthing 
ton Corp., Harrison, N. J. Included 
are charts, photographs and sketches 
indicating construction, capacities, 
dimensions, and materials 
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For more reviews of FREE LITERATURE turn to page 114 
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a - a SET PTT POPPY " 


e YOU CAN REPLACE THIS VALVE “WITH THIS SNAP-TITE VALVED COUPLING 





NO WAY TO KNOW IF IT'S OPEN OR TELL AT A GLANCE IF IT’S OPEN 
SHUT WITHOUT TESTING. OR SHUT ...NO TESTING, 


A CHALLENGING NEW CONCEPT- 


AUTOMATIC VALVING 





The instant the two halves of the Snap-Tite valved coupling are connected there is full, free flow 





through it. No tedious turning of wheels as in conventional valves. When you want to shut off the 


Snap-Tite valved coupling, you just pull back the sleeve, You can tel! at a gla 
Leakage past conventional valves is difficult to find SNAP-TITE COUPLINGS CAN HANDLE 
. hot so with Snap-Tite valved couplings! Further, ALMOST ANYTHING THAT FLOWS 


Snap-Tite valved couplings take up less space. So, why 


not switch to Snap-Tite automatic valving ? Eliminate * 

the possibility of incorrectly set or leaking valves 

and save time in installation and maintenance. In- 

vestigation might show considerable savings 7 ING. 
Sizes %” to 10” of all machineable metals 9 ° 


For more information, write for Snap-Tite catalog 
and, if you wish, outline your problem. Your local 
Snap-Tite representative will be glad to advise you. UNION CITY | *, PENNSYLVANIA 
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NATIONAL SEAL LOGBOOK 











Ozone deterioration 
Continuing stress 
Gas leakage 


Rough handling in use 


New National Hypalon O-rings solve 
these problems; insure a hand-tight 





ee 


























gas seal in Victor Torches 


i i i i 
—— a 


\s static seals, commercial Buna N O-rings per- 
formed satisfactorily in Victor welding torches — 


when the rings were new. 


However, ordinary O-rings age fast in welding 


torches. They receive rough treatment when welders 





change nozzles; nozzles are often dropped on the 
ground to lie there until needed again. Severe ozone 
deterioration is experienced. Continuing stress, al- 
though mild, tmpairs O-ring elasticity. Rings on 
welding nozzles are sometimes subjected lo long 


shelf life. 


National Seal engineers developed a new O-ring 
compound, National Hypalon L-11, which not only 
withstands rough handling, ozone deterioration and 
stress but exhibits many times the shelf life of Buna 
N compounds previously used. Today, National Hy- 


palon is standard at Victor. 


Special compounding to meet unusual conditions 
is a basic part of National’s complete O-ring engi- 
neering service service available from National 


Field Engineers in major cities nationwide. 


NATIONAL SEAL 
Division, Federal-Mogu!-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 

and Downey, California ane 
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GREEK 
ACCUMULATORS 
NOW 
NATION-WIDE 
SALES 
AND 
SERVICE 





PROOF OF EXTRA SERVICE... 


6 
ah. 


























ew: THE GREER NETWORK OF SALES OFFICES AND REPRESENTATIVES 

THROTTLING is now located in cities from coast-to-coast, and is expanded with the 

GREE ECISION EAB ¢ PORT addition of a new west coast sales, service and manufacturing facility 
witH INTERCHA ‘Wosive val’ All Greer representatives are specialists in the field of fluid mechanics, 
A proven and eine — and provide know-how and experience in the application of Greer Accu- 
Hine ov ree! . universum flex- mulators and hydraulic components to modern machinery and equip- 
conce pt prov standardi yor a ment. Greer distributors and sales offices carry a complete inventory of 

eal y 2 weeainte? accumulators and spare parts for prompt, on-the-spot sales and service 

Cate arts and racha For immediate assistance with any hydraulic problem, your Greer repre- 

Write for descript sentative is the man to contact. Call or write today without obligation. 


Distributors & Representatives: « ATLANTA, J.A. Postell « BALTIMORE, The Maleson Co. « BROOKLINE, MASS., Kenett Corp 
BUFFALO, Tri-Line Corp. « CINCINNATI, The Paquin Co. « CLEVELAND, The Paquin Co. « DAYTON, The Paquin Co 
HOUSTON, Stewart & Stevenson Co. « a The Maleson Co. ¢ PITTSBURGH, Weinman Pump & Supply Co 


tin F d Mechan 


GREER HYDRAULICS INC. - N. Y. INTERNATIONAL AIRPORT: JAMAICA 30, NEW YORK 


Offices: CHICAGO, 1908 W. Cermak + DAYTON, 25 S. Main * DETROIT, 21315 Woodward + DALLAS, P.O. Box 11506 « FT. WAYNE, 2423 Ormsby 
subsidiary: GREER HYDRAULICS ENGINEERING CORP. + 4474 East Olympic Boulevard, Los Angeles 23, California 
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“One of 
the year's 
most 
informative 
movies!” = 


—Paul Rolnick, 







Editor, “Applied Hydraulics” 











el 


—. 


You are there when Pascal discovers the hydraulic principles . . . 
you see today’s more common hydraulic problems, your problems, 
solved—right before your eyes ! This 16mm color and sound movie 
because it gives you valuable 





will make your decisions easier... 
information. This is the movie you can’t afford to miss. (Running 
time, 25 minutes.) 

For information regarding FREE SHOWING to your plant or organization, write 
Hydraulic Film, Room 2006, The Texas Company, 135 E. 42nd Street, New York 17, N. Y. 





IS A MAJOR FACTOR IN COST CONTROL 
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Components for mobile equipment 


i DESIGNERS ASK 


MANUFACTURERS REPLY 


fhout what's available 


What's in development 


About present products and future plans and trends 


Knowing what's available is important for good 
design. Here's a survey AH & P editors made 
to couple the needs of designers to the prod- 


ucts of manufacturers. 


PUMPS AND MOTORS 


There's a need for better quality pump-valve-tank 
units in 5 to 10-gpm sizes. Belt-driven units are 
being used for power steering. 
Since the PVT unit must be installed at the engine take 
off, you've got to have a valve linkage to the operator's 
controls. This extra installation cost often balances 
out the price advantage offered by a PVT unit. This 
is one reason some users are no longer using PVT units 


in their designs 


ii We're concerned about efficiency and wear of gear 
pumps operating at high pressure. 

New gear pumps are available for 2000 psi operation 
In one design, internal forces are taken against a 
thrust bearing instead of wear plates. Piloted con 
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struction of housing and end covers prevents distortion 
at top pressure. It also keeps the pump bearings ac- 


curately aligned. 


Until recently only a few pumps have been availa- 
4 ble for 2000-psi service. and these are relatively 
low volume units, 

\ new line of vane pumps has been developed for 
2000-psi operation. They have a large increase in 
power with very little increase in size. Improved under- 
vane porting insures positive vane tracking of the cam- 
ring at speeds to 2000-rpm. Capacities now available 
range from 12-gpm (SAE rating at 1200-rpm, 100-psi.) 
to 50 gpm. Pumps with deliveries to 200 gpm are in 
the works. 


There's a real need for a variable delivery pump 

and variable displacement motor priced realistically 

for mobile use. 
Price barrier has yet to be broken here. At least one 
manufacturer of pumps for mobile equipment has a 
variable delivery vane pump under test. And for a 
hydrostatic transmission to propel a lift truck. variable 
displacement, axial piston motors are being used by 
lowmotor Corporation. This line of trucks was intro- 


duced about sixty days ago. 
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\ line ol piston pumps for mobile use is designed so 
that it's possible to isolate flow into two or more 
separate circuits selecting the pistons and using isola 
tor valves. You can make a double or triple pump at 
very low cost. Variable volume piston pumps with 
manual pressure-c¢ mpensated and volume-compen 
sated controls are in development. Hydrostatic trans 
missions tor propelling vel les will become more 
common in the next five vears. Cost factor in some ap 
plications is now 1.5:1 compared to mechanical trans 


missions. In other applications. the ratio is even lower. 


VALVES 
How about higher capacity components? Valves 
for 100 to 150-gpm are needed. There's a definite 
shortage in the mobile equipment field of large 
volume units. 
You can buy 150-gpm valves for directional control 
\pplications are limited to very large earthmoving 
machines. You may ask why not go to higher pressures 
for bie jobs instead of high flows? One answer is 
olumn strength of evlinders which have to be rugged 


enough to bear the loads 


When our machine is in the field. we want to be 
sure that the user can readily replace a section of a 
multiple unit valve without getting it too tight or 
improperly seated, 
Multiple unit valves are available with a seal-plate valve 
assembly with bonded rubber seals. This seal plate pet 
mits rapid, leakproof assembly without cramped valve 


spools or ove rstressed he Its 


On some manually controlled valves we find that 
spool reaction forces hold or push the valve in a 
g position different from the control position as the 
valve is actuated. This disturbs the operator's feel. 


Proper valve sizing is the answer here. A valve too 


small for the job can give this objectionable reaction 
force. As pressure and volume go higher. reaction 
force gets bigger. Short valve strokes also add to the 
problem. Valve capacity is determined just as much by 
reaction force as it is by port size. One solution being 
considered is pilot operation, but the problem is how 
do you generate pilot pressure during engine idling? 


(n accumulator or separate pilot pump may be needed 


With as many as six, l-inch hoses connected to a 
valve. it's sometimes necessary to remove the valve 
before applying a wrench to remove the hoses. 
This is because ports are spaced too closely on some 
directional valves. 
Maybe here's a case where you can’t have your cake 
ind eat it too. Closely spaced ports have given the 
ompactness that many designers want, and this com 
pactness has often offset plumbing difficulties. The 
same design which results in « ompactness also gives ef 
ficiency in timing the opening and closing of internal 
ports. Straight-thread fittings and bent tube hose ends 


help where ports are close 


We're troubled by relief valves that are integral 
with directional controls and have as much as 400- 
psi difference between cracking and wide open 
pressure. 
You shouldn't be. There are pilot-operated relief 
valves built into directional controls which have less 
than 7‘¢ differential at 1500 psi. Adjustable range is 
500 to 2000 psi. Capa itv, 20 gpm. Operation is quiet. 
Remember. cutting down the differential increases 
pressure surge, and pilot operated relief valves need 


clean oil for proper service. 


We want to replace valve spools in the field. It’s 

tough to do on today’s directional controls. 
Be careful here. Unknowing repairmen sometimes use 
lapping compound to work in the spool. This works 
into the valve casting, and is never completely re 
moved. Lapping goes on for the life of the valve. Field 
replacement of spools isn't recommended by most 
valve manufacturers. but at least one manufacturer 
does code bores and spools for size. so that field 


replacement is practical. 


There's a need for speed controls built into valves 
which are remotely operated. 
Coming on the market soon will be multiple unit 
valves with solenoid, servo. or pilot control. Remote 
installation with compact electrical connections to 


the operator's location will be easy 


How about a tamper-proof relief valve? One which 
id needs a spec ial tool to reset. 

This is an education problem rather than a design 
problem. Unfortunately. about the first thing a repair 
man learns to do on a machine is to screw down the 
relief valve. Special tools are only half an answer be 
cause they also are a problem to the qualified service 
man. Often the relief valve can be installed in a way to 


discourage tampering 


Power steering equipment has too many compo- 
nents. We want more compect units. Especially for 
large trucks. 

In most installations, power steering is an assist to 
the standard mechanical steering gear. However as 
vehicles become larger. they are harder to steer with 
this method. A new all-hydraulic steering system 
which completely eliminates heavy. inflexible mechani 
cal gear is now operating in several experimental in 
stallations. 

The steering wheel actuates a servo valve which con 
trols single or multiple steering cylinders at the wheels. 
Limited steering is provided in case of a power failure 
The control valve can be mounted wherever it is most 
convenient for the operator, the cylinders can be 
mounted for best thrust. Lines are flexible hose rather 


than expensive forgings for linkage 


fverage directional valve spool travel is %. inch. 
When there's room, we add a linkage to give more 
travel to the operating lever. Why can’t spool 


strokes be increased to 1 inch. 
Longer valve stroke would be fine but it’s not easy 
to get. Leneth of the valve is also affected. To ¢o from 
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x-inch stroke to l-inch could increase overall valve 


length by 10 inches! 


Closed-Center systems offer advantages. How about 
| more valves designed for these circuits? 

Lp to now, most mobile equipment circuits have 
been open center Demand for closed-center system 
components will bring the necessary directional valves 


unloading valves and variable volume pumps 


PACKINGS 


We've had trouble with O-rings for piston packings. 

Life of the original O-ring is always less than the 

replacement. 
\ssuming the same packing material was used for 
initial installation and replacement, check O-ring 
Croove design. There have been Cases of rubber weal 
ing out metal with wrong groove dimensions or cyl 
inder finish. Use backup rings for higher pressures 
And for rugged service--shock loads, exposure to 
weather—look to cups, VS and U’S for longer life as 


piston seals 


fccurate data on service life of packings is not 
§ available. Information from the manufacturer 

should help determine how long a packing unit will 

last. 
Life of a packing depends on many factors: temper 
ature. contacting metals, finishes. pressures. pressure 
cycling. surges. type of fluid. and speed and length of 
stroke. The machine may operate in an atmosphere of 
dust or deteriorating gases. The fluid. and how it’s 
filtered, also affect packing life. Test data can be 
supplied at any temperature but it’s up to the “quip 
ment designer to test under his particular conditions 


and in his ow: nachine Information on durometet 


change, tensile strength. specific gravity. elongation 


compression set. al d other characteristics is available 


but the real test is how well the seal works in the 


machine under actual working conditions. 


Why can't we get a universal packing material to 
4 be used for both petroleum and synthetic fluids? 
Manufacturers of packing materials recognize the need 
for a universal packing which is compatible with all 
fluids, and they have very active development pro 
‘rams. The newer elastomers such as fluorinated ma 
terials may be the answer. Leather impregnated with 
thiokol is compatible with all the fire-resistant fluids 
This material has shown the least amount of swell of 
any material tested with the exception of Teflon. There 
has been some recent work with Teflon as a coating 
over standard packing. The work is complicated by 
the continuing introduction of new fluids. Moving 
seals are much more of a problem than static seals 


which are not so subject to deterioration by the fluid 


2 How long will we have to have a high finish gland 
surface for dynamic O-rings? 

Sometimes groove finishes are better than necessary 
All surfaces do not require as h eh a finish as the 
moving surface. Specify a surface finish of 32 RMS on 
the grooves, 16 RMS on the moving surface and hope 
to get it. LOO RMS has been satisfactory for stati 
seals, Some of the fine tolerances are a holdover from 
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the original installations of O-rings in aircraft applica- 
tions. and industry is in a process of downgrading 


from these. 


FLUIDS 

4 Because fluid foaming causes cavitation, it reduces 

pump life. What can be done to reduce foaming? 
Proper reservoir baffling, use of fluid with foam inhibi 
tor, pumps and suction lines designed to prevent air 
entry are answers. A greater quantity of fluid also 
helps. Water in the fluid promotes foaming. Design 
the reservoir with baffles to prevent fluid from sloshing 
around. Keep the pump intake well below the surface 


won't harm packings. and work at temperatures 
from —30 to 120 F? 


4 Can we buy fire-resistant fluids which won't foam, 


Water base fluids with viscosity indexes in the range 
of 150 to 165 can be supplied for use from 0 to 
150 F. They work well with Butyl packings (which are 
also compatible with phosphate ester fluids) if petrole 
um base fluid has never been used in the system 
Phosphate ester fluids are also available for 10 to 
120F or more 

Because of poor condition of water in coal mines 
2 why can’t we get a ready-mixed water base fluid 

to be used for make-up? 
Adding ready-mixed make-up would constantly en 
rich the fluid in glycol. as water is lost by evapora 
tion. Deionized water containing vapor-phase, cot 


rosion inhibitors would be the addition needed 


HOSE & FITTINGS 


One of the primary needs is for higher pressure 

hose. 
New 4-spiral and 6-spiral hose is now available. It is 
almost as flexible as 2-wire braid hose. Expect it to 
be more expensive than hose for 1500 psi. but it re 
quires only about | inch more on bend radius com 
pared with 2-wire braid hose. Hose in sizes under ] 
inch for 5000 psi is now available. Spiral wrap is now 
available in sizes from 14 to 14% inch. Under test, 


spiral wrap x-inch hose burst at 55.000 psi 


ponents and tubing have advantages over pipe 


d What other methods of connecting hose to com- 


threads? 


The SAE, split flange clamp is easily installed with a 
small wrench. and seals with an O-ring. It is avail 


able in pressed-on or clamp type couplings. 


We feel the use of straight-thread fittings presents 

a field procurement problem. What's the availability 

of components with straight threads? 
Pumps and valves are now being shipped with straight 
threads. Here’s why you benefit: Even the greatest care 
in machining and gaging the internal and external 
pipe thread will not assure a leakproof connection 
under varying pressure. Overtightening of the pipe 
threaded fitting can damage threads or even distort 
or crack the body of a valve. The SAE, straight- 
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thread boss with O-ring sealing is a compact design 
requiring the same space as the old tapered pipe 
thread. It does not leak even at higher pressures and 
and reassembly 


has the advantages of easy assembly 


without damaging the fitting. 


Hose life has been a problem because of the severe 
usage on our machine. One end of the hose as- 
sembly is fixed and the other vibrates at 2200 cycles 
per minute, While this is unusual service. we would 
like life we 
getting. Increasing the flexible rubber length helps. 


more than the half-season are now 


Perhaps this is an application for a combination of 


swivel joint and hose. This particular application rep 
resents an unusual temperature control problem. Heat 
is generated by friction in the metal hose braids. and 
this cuts hose life. Hose with a high temperature innet 


work. 


tube may 


We need a good flareless fitting for use with copper 
air lines. We are now using a 45-degree flare fitting. 
but feel manufacturing costs could be cut with a 
flareless fitting. 
Copper tubing is commonly used for air lines. Brass 
flareless fittings are available. On some types the tube 
is inserted into the fitting through the tube 
ferrule until it bottoms on a shoulder inside the fitting 


body 
bite 


nut and 
Then the nut is tightened causing the ferrule to 
the the The fitting 


withstands severe vibration used with 


into outer surface of tube. 
It can also be 
plastic tubing 

A recent brass flareless fitting provides a butt joint 
without tube entry into the body of the fitting. This not 
but makes a 


and 


only simplifies and speeds installations. 
tube 


perfect alignment and_ eliminates sleeve 


tension which tends to reduce joint reliability 


We feel manufacturers could improve on bending 


radii to permit sharper bends. 


Many hose problems result from letting the hydraulic 
Ther 


it’s too late to alter component installations or change 


piping go until last in the design of the machine 
design of the machine. Curved tube. hose connections 
often work well where hose must have a sharp bend 
Swivel joints and hose often make an excellent com 


bination for very short bend radius and high pressure. 


Hose abrasion is a problem. We have noticed scuf- 
fing and wear of the cover. One reason for this 
rubbing is increased flexibility as the system heats 
up. The hose sags and interferes with other parts 


causing abrasion. 
for 


would 


the aver 
age user; boost the 


cost. Clamps, use of tube and hose, angle fittings are 


Present hose coverings are satisfactory 


more abrasion resistance 
some techniques that help. Plastic or steel covers can 
prevent abrasion and asbestos firesleeves can be used 
in unusual applications. Proper routing of lines will 
eliminate most chafing problems. 


Most ot our 





Does the idea of vulcanizing or permanent bonding 
of the fitting to the hose have merit? 


hose assemblies are strongest at the fit 


tings. Blow-offs are almost always due to improper 
assembly, not to the design of the fitting. The tensile 
load of a high pressure fitting is more than a bond 


could take. 


Hose 
markings. SAI 
up to date) but only a few manufacturers are 


Why can't identification be marked permanently on 
the 
installation? 


outside of hose covers to prevent improper 


standardized 


work 


has standards (they should be brought 


manufacturers must toward 


now 


them as identification marking on their hose. 


he designation should show hose construction and re 


inforcement. Many times fluid lines are painted with 
the machine and this covers the identification. How 
ever the hose may still be identified from the fit 
ting. 


Editor's Note to designers and users of fluid power on mobile 
equipment: If you want information about components you need 


write: 


Ari 
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AIR MOTOR and PUMP asz- 
sembly are mounted on the 
frame of the trailer close to the 
operating cylinders. Air storage 
tank at left is pressurized from 
brake system. 


lls 


a 
“— 


7 2 ed 


Roller corrier bor 


f_Trailer floor 











IDLER ROLLER on bottom of peeenmemeneeay 
roller carrier bar is pulled up 

on slanted cam to extend upper 1 
roller through the slot in trailer \ 
floor. . 





O : 











Air motor drives pump 


T; SAVE time and labor for a California beverage 


distributor The Standard 
Calif., built a disappearing conveyor into the bed of 


Trailer Co.. San Leandro. 


a trailer, Hydraulic cylinders raise a set of rollers on 
each side of the trailer from a position beneath the 
floor 

@ Pump Drive—The hydraulic pump for the system 
is driven by an air motor mounted under the tailgate 
valve and cylinders. This arrange 


near the control 


ment eliminates long hydraulic lines with disconnect 
couplings running from the cab to the rear of the 
trailer. Air pressure normally piped to the trailer for 
brakes is used for pump drive. 

A small air storage tank mounted on the trailet 
frame near the pump unit maintains a supply of air 


for operating the air motor. This tank is pressurized by 
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on truck conveyor 


a bleed-off from the main storage tank for the pneu 


matic brake system 


Pallets move on four lines of roll- 


bed. When 


@ Roller System 
ers raised through cutouts in the trailer 
the van is loaded, the rollers are retracted. 

Fore and aft movement of a roller carrier bar raises 
Idler bottom of 


the carrier bar are pulled up an incline extending the 


ind lowers the rollers. rollers on the 


top rollers through the openings in the trailer floor. 


Single-acting hydraulic cylinders raise the rollers 


They are lowered by gravity 


@ Hydraulic Circuit 
1500 psi and 1750 rpm. The air motor will develop 


The pump delivers 0.9 gpm at 


0.67 hp at 1750 rpm with 60 psi air pressure. Cylin- 
ders are operated by one 3-position, 4-way manual 
valve. Only one set of rollers is raised at a time. Y¥Y 
















Troiler 
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BACKHOE ATTACHMENT of the Hydrohoe is interchangeable with crane. Hose is 3-wire braid, compensated, 
and also 4-spiral wound. Two-wire braid, 2-spiral wound hose is being tested. Tubing is from SAE 41-30 steel which 
has about double the strength of SAE 1010. It’s rated for 30,000 psi. Accuracy is important in O-ring grooves of 
cylinders. Backup rings of rubber impregnated leather or Teflon are always used, 







M IST mobile equipment designers think they're go 


ing to have to work with higher pressures in the 


° future to get the power they'll need and still keep size 
7 p S | down. But the problems of sealing and filtering are a 


mystery to most engineers, so they re waiting to see 






what the next fellow does first. 


hydraulics powers __, :mpans tat hos plans ite higher prosun 


design is Bucyrus-Erie who has come up with a com 





bination crane-backhoe that can lift 12 tons with a 


the Hydrohoe See Cease: Shae. se Nye Sues SOF 3 


Contrary to what most people in the industry think, 





Bucyrus-Erie engineers have found no special prob 






lems that are different from designs at lower pressures 


° By O. S. Perkins They ve used components designed for this service 


Engineer-in Charge, Hydrocrane Ih poppet valves. axial piston pumps. high pressure filters, 
B rus-Erie Co. S. Milwaukee. W 








and spiral wound hose—-and they're getting the advan 






tages of compactness and better heat dissipation al 





higher pressure. Boosting pressure four times lets 






you cut evlinder bores in half and lowers fluid under 






pressure to one-fourth. One word of caution—lhe 






careful of column buckling with the smaller cylinders 





The smaller amount of fluid means smaller lines. 






and the higher pressure makes line loss due to friction 
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COMBINATION RELIEF AND 3-WAY VALVES control pump output to the three valve banks for doubling the 
speed of any operation. Pump | normally supplies SWING rams, can be augmented by pump 2 if this pump is 
not supplying the BOOM HOIST evlinder and outriggers. Pump 2 normally supplies the DIG eylinder and can be as- 
sisted by pump 3. Pump 3 supplies the BOOM HOIST cylinder and outriggers and can be helped by pump 2. 
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FHREE PISTON PUMPS are driven through planetary 
gearing from a 107-hp, 6-cylinder engine. Engine gov- 
ernor is set at 3000 rpm no-load speed giving a pump 
speed of 2000 rpm. Solenoid-operated selector relief 
valves are mounted below the pumps. High pressure, 
line filters protect system against pump failure, need 
changing very seldom. 

Filtering in the reservoir is done with a separator 
plate that extends from the bottom to the top of the 
tank and divides it in two. Top half of the separator is 
covered with a fine-mesh screen. 


SELECTOR RELIEF VALVE is combination balanced 
piston, relief valve and solenoid-operated, 3-way pop- 
pet. Relief is set at 6600 psi. 12-volt, d-c solenoid 
which operates 3-way is actuated by the operator with 
switches on his control valve handles, 
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1 smaller percentage of the system pressure. It also 
improves heat dissipation (the Hydrohoe has no cool- 


ing system) because for similar geometrical volumes, 
surtace area varies as the 2 3 power of the volume. 


\s volume decreases, the ratio of radiating surface 


irea to volume actually increases vvyv 
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ANY PHREE VALVE BANKS, each made up of four, 3-way 
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sections, control swing, boom hoist and telescope, dig, 
wrist action, and outriggers. Two 3-way. poppet type 
valves are connected together and controlled with one 
lever to make a 4-way for the double acting cylinders. 
I Rotary 2-way valves at operator’s left control flow to the 
four vertical and four horizontal outrigger cylinders. 
A 8 They permit positioning each outrigger individually 
according to terrain. Pushbutton switches controlling 

7 control valve : , 
the selector-relief valve solenoids are mounted under 
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t rubber covers on three of the valve levers. 


DIFFERENTIAL VALVE either connects flow from the rod end of 
the DIG cylinder back to the head end for fast, low force operation 
differential circuit), or connects rod-end flow back to tank for slow. 
high force operation. When control valve connects line A to pump 
and line B to tank, differential valve connects cylinder flow in simple 
cireuit. When control valve closes line B, pressure builds up on valve / 
piston which moves to left, forming differential circuit. 
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IMPROVED PUMP PERFORMANCE with inlet pressurized is shown 
by these curves. Reservoir is automatically pressurized by a check D . 
valve in the filler cap. First cylinder stroke in the operation draws in 
air through the cap. Retraction of the cylinder pressurizes the reservoir 
Poh “Sede : rT 
to 5 psi. Recommended operation is left and above dashed lines. -. 
: onk NN 
POPPET TYPE DIRECTIONAL VALVE is 3-way with an internal 
check to keep the load from dropping. In neutral position, pump ix K 





connected through valve to tank (through next valve in tandem). 


Oeurtesy Dynez, Ine 

















Pressure switch co 
clutch - driven pump 


f / ‘) 


@ By F. E. Donathan, Development Engineer 


T’ EASE casket handling of a side-loading hearse To Atmosphere 
leveling cylinders are mounted at the rear wheels 
Since they act against the springs. pressure increases 
is the car tilts. A pressure switch set at 800 psi actu 
ites the pump clutch disconnecting the pump at maxi 


mum tilt of 6 degrees 


@ Operation——The pump is belt-driven from the 
engine crankshaft through a magnetic clutch, and op gz 


rates only while leveling. A rotary valve selects either GaaH} || Hea 


right or left tilt. It directs fluid to the head end of one 


cylinder and the rod end of the other cylinder. so that ; (+s) 
one extends against its spring until pressure rises to Magnetic clutch 


the point where the other retracts against its spring ‘ 

















Pressure rises further as the cylinder retracts. At 800 
psi, the pressure switch opens the electrical circuit to 
the magnetic clutch and stops the pump. This pressure 
tilts the car 6 degrees. A check valve in the pump dis 
charge line prevents the spring from forcing oil back 
through the pump and holds the car in tilted position 

During driving, with the selector valve in neutral 5 0 pwr Fe precee —— 
check valves built into the cylinders let in air This 
allows the cylinders to float and prevents them from 
transmitting road shock to the chassis. Both ends of 


the cylinders are mounted in rubber for flexibility 


@ Design Considerations—The system had to be 
quiet for operation at funerals, and the original design 
used an accumulator which was charged during driv 
ing. However the pump had to run too often, and also 
tilt was limited by pressure drop of the accumulator 

Both vane and gear pumps were tried. A vane pump 
was selected for quieter operation. The rotary selector 
valve has the advantage of compactness lor mounting 
under the dash board. and low handle torque for easy 


turning vvy 


DIRECTIONAL VALVE shown in hydraulic circuit actu- 
ates switch in clutch circuit when operated to either ex- 
treme position. Pushbutton on dash completes the cir- 





cuit. Photo shows pump and clutch installation. 
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Versatile lift truck 


has many hydraulic motions 





FIG. 1. FORK LIFT TRUCK with pivoted extendabl 
boom can even pick itself up to get out of tight spot- 
by sinking the forks in the ground and then extending 
them. It can go through 5 ft of water. The truck is de- 
signed to wade out and load or unload landing craft. 














@ Three-way power-steering 
@ Automatic constant tilt 


@ Automatic boom extension 


LCENTLY tested by the Army's Quartermastet 

Corps. a versatile lift truck, Figure Ll. can reach 
out to pick up its load, shift the forks two feet either 
side of center. retract the load to carry it close to the 
truck body. move sideways. and tilt the body to pick 
up canted loads or keep the load level on slopes. Hy 
draulics plays a big part in all of this. The truck is a 
development of the Industrial Truck Div. of Clark 
Equipment Co 
e@ Hydraulic Steering— All four wheels of the truck 
may be steered hydraulically \ }-position selector 
valve, see steering circuit. Figure 2. lets the operator 
choose front axle steering only. 4-wheel radi-are steer 
ing. or 4t-wheel oblique steering. With radi-are steer 
ing. all wheels turn to tighten the turning circle 


rblique steering lets the truck travel sideways. Figure 


\ servo-type valve in the steering drag link controls 
both front and rear steering evlinders. The eylinders 
ire identical. Precise synchronization of their motion 
is not required, But. each cylinder incorporates by 
pass valves to let the other piston go on and complet 
its stroke even though the other may have bottomed 
The valves are built right into the piston and are 
shifted when the piston bottoms in the cylinder. This 
is necessary because the cvlinders are series connected 
and bottoming ef one would prevent any further flow 
to the other. 

e Fork Movements 
on the end of a ielescoping boom. The stpe-sH1FT evi 


The fork carriage is pivoted 


inder. mounted on the fork carriage. connects to the 
forks through a chain and sprocket arrangement to 
move the forks from side to side on the fork carriage 
Iwo LirtT evlinders are used to raise and lower the 
boom which pivots on pins on the truck frame. An Ex 
tension cvlinder extends or retracts the telesc oping see 
tion of the boom. A Tilt eylindes pinned to the tele 
scoping section of the boom varies the angle of the fork 
carriage with respect to the boom. Hydraulic connec 
tions for all of these are shown on the circuit digram. 


Figure 4 
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FIG. 3. FRONT AXLE, radi-are, or oblique steering are selected by a 3-position valve. Photo 


shows how the truck can travel sideways with oblique steering. 
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Dual pilot check valves keep the cylinders from moving 
unless pump pressure is applied. 





ny © a ae FIG. 2. HYDRAULIC STEERING CIRCUIT diagram. 


All evlinders are controlled by >-position l-way to a dangerous value and let the piston extend. The 
tandem-center valves. The valves are in a bank which check valve at the blank end lets the evlinder fill with 
ilso includes the relief valve. A built-in check valve oil from the tank at the same time 
prevents load drop when any of the valves are shifted Because the forks are at the end of a pivoting boom, 

\ flow-control valve is used to control lowerin raising or lowering the boom would change the tilt 
rate of the Lier evlinders. The valve is designed so angle with respect to the ground unless the operator 
heavy loads are lowered at the same speed as light constantly changed the fork angle with respect to the 
ones, or the empty forks. The accumulator connected boom or some automatic method were used. Since the 
to the bottom ends of the lift evlinders absorbs shocks operator really doesnt have time for this. its done 
when the truck is moving with the load supported by automatically 
these cvlinders. This lets the pistons move a little and The CONSTANT-TILT evlinder is attached. at the base 
returns the load to its same position to the truck frame; see Figure 5. The piston rod is 

Interference with the truck frame would prevent attached to an arm which is part of the lifting boom 
complete lowering of a fully retracted boom. Ther As the boom is raised or lowered by the LirT evlin 
fore, the frame is designed to cam or extend the boon ders. oil is forced from the CONSTANT-TILT evlindet 
automatically so it may be fully lowered, The relief into the TILT cylinder to keep tilt angle constant. If 
valve at the rod end of the EXTENSION cylinder opens initial fork tilt is too far off vertical. this svstem can 
when this happens to keep pressure from building uj maintain constant tilt only until the TILT evlinder 
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hottoms The re lief and ‘ het k valves connec ted between 
the TILT and CONSTANT-TILT cylinders then let oil from 
to tank and keep the 


other end of the CONSTANT-TILT cylinder filled. 


the CONSTANT-TILT cylinder g 


When the operator opens the valve to move the TILT 


cylinder and change tilt angle. oil is also applied to 


the CONSTANT-TILT ecvlinder. But. since the CONSTANT 


rtLt evlinder is connected to the boom. it cant move 


even if the TILT cylinder bottoms. because the LIFT 
evlinders offer too much resistance. 

The OSCILLATION cylinder shown on the circuit 
diagram is connected to the truck frame and to one 


end of the front axle. By extending or retracting this 


cevlinder. the operator can change the angle between 


the hetween the 
his lets the fork mechanism be 
kept level. within limits, even though the truck is on 
if a slope, or lets the forks be tilted to ple k up 
The restrictor at the head end 
of the OSCILLATION cylinder 


frame and the axles and. therefore 


frame and the ground 


the side 
a canted load, fixed. 
slows motion down to a 
controllable speed. Without this. cylinder motion could 


be much too fast for close adjustment ew 





Tilt 
cyl 


Hilt cyl. 





FIG. 


(300 psi 








ao 


Constent 











1. HYDRAULIC CIRCUIT for fork movement and 


frame oscillation. 
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FIG. 5. CONSTANT FORK tilt system. 


APPLIED HYDRAULICS & PNEUMATICS 





DESIGNER'S CHECK LIST 


VALVES — — contro of HYDRAULIC PoweR CYLINDERS — utiize om HYDRAULIC POWER 
flow performance as much as 20 gpm (05 series), 30 gpm single acting, double acting, telescopic 
(07 series) and 55 gpm (10 series) with back pressure ratings capacity up to 25 tons—stroke up to 45 inches 
under 100 psi, non-constricted flow reduces pressure drop operating pressure up to 1500 psi. 





WORKING SECTIONS Removable stuffing box 
Four-way, four position; 
work port blocked in neutral UTLET SECTION Two piece piston 
open in fourth position Top, side, bottom dump or 


Four-way, three position ate beyond porting 


work ports blocked 


INLET SECTION 
Top or side porting 


Three-way, three positio 
work port blocked 


; Bronze packing nut 
Relief valve Piston packing r : 





Threaded or split flange connections Bronze wear ring 














Performance Rated” directional control valve consisting of Double acting solid plunger cylinder fitted with two piece 
let, three working and outlet sections assembled into leakproof piston. Disassembly for easy inspection and replacement of piston 
it. Any combination of working sect an be assembled in any or stuffing box packings is a simple field operation. Note there is 

equence into a single space saving t metal to metal « ber 

elem ate yrenees srnegl (PSI) | DOUBLE ACTING 

wh : oa ener ROD. DIAMETER 11%I%~WI% 2 2 %wMw% 
tego CYLINDER 0.D. 2%|2%|3 |3%|4%|5%|\6%|8 |9% 

ad Na Nad ws mn {35 | DISPLACEMENT ruse |-0/4.017;0211036,061.094, 133.179} 242 

05 SERIES 4/21 .6)48.5\86.2 PULL | 010.012.016),028).054).080..119..158).220 


| 3.1 |4.0/4.9 /8.3 14.221.630.741.365.9 
ne wlan nice Ch PUSH 
07 SERIES 22.5/40.0162.9)90.0) | EFFECTIVE AREA put | 9 4 |2.7|3.7 (6.5 12.4118.527.536.350.9 


} 


loaded eam work | 

















10 SERIES | | | |37.6/49.2[62. 
APPROXIMATE OVERALL DIMENSIONS (IN.) SINGLE ACTING 





* relief valve 


] B-serew C—slug D—none PLUNGER DIA. 1 114 134 2 214 234 334 434 534 634 7% 
} 
| 
| 





Jeo ee ey A CYLINDER 0.0. | ly 2% 2% 2% 3Y; 3%, 4% a, 6% 8 9% 


H—four-way, three position DISPL’CM'T .003.008,010.014),021/.026.048).077).112).155.210 


ports open—spool detent positioned 


ee nee EFF. AREA 0.8/1.8 }2.4/3.1 |4.9 |5.9 11.017 726.035.848.7 


t cylinder outlets 


—- ~ : ion 
La NS aie TELESCOPIC 


pain ger we SLEEVE DIAMETER DISPLACEMENT 
SE A BCDEFG HW 1 JKLE&® NO SLEEVE CYLINDER 0.0. SLEEVE] CYLINDER O.D. 
rl geiah blab n ayo Tal yulandai NO. | 4% 5% 6% 8 9% NO. | 4% 5% 6% 8 91% 
m"| Teel FabneerehiO [12Mal3 3%42 [| Magee Oe — rer 
4 824411 jaf e271 1%el3 % 14 Hel 4272) Bai 8\2% amo 1234133414341 5% | 6% 2mo |,03710621,0951 133.183 
1” [103 [LYM Y3Y4I14 W7Yil7H/6w43 (1/1046 %4/3% 3R0 23413%4| 45%4|5% 3nd 0501.07 115.159 
4TH 2341354) 4% 4TH | —|.066098.139 
5TH 2341 3% 5TH | 083}.121 























OPERATING PRESSURE 2000 PS! [Spring return or poppet detent 


O-rings seal against leakage 














: : spool locating 
dense hi-tensile castings absorb 


tr without distorting — . 
en ne Solid spool Figures in tables shown nits as follows: diameter—inches, area—square inches 
NO LOAD DROP ‘ capacity pounds, pressure--Ibs. per sq. in. displacement—gallons per inch of stroke 
Positive hold che buile int 


cach wosking section prevents EFFECTIVE AREAS OF SLEEVES 


load drop or sag Larger 
OVERLOAD RELIEF— PRESSURE smoother; > ° SLEEVE DIAMETER 234 334 434 534 634 7% 


CONTROL restriction frag EFFECTIVE AREA | 5.9'11.0117.726.035.848.7 





] 


sensitive Cartridge type pres passageways 


Non-constricting Cylinder capacity, neglecting friction loss, can be approximated by 
positive hold check muitiplying rod, plunger or sleeve effective area by operating pressure. 


Commercial Shearing & Stamping Company IIIA LAE L 


Dept. A-49, Youngstown, Ohio shearing & stamping 
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FROM 26 IN. TO 203 IN, in 
less than a minute is the per- 
formance of the telescoping 
cylinder which loads a 5000-Ib 
bomb. Unloading each pump in 
turn at the settings of the un- 
loading valves keeps speed near- 





ly constant, 





A disadvantage of telescoping cylinders is that with 

constant input flow, speed and horsepower requirements increase as the 
cylinder extends. Designers of this aircraft bomb-lift truck got 
constant speed and constant horsepower with a 4-pump circuit. 


Constant speed for 
a telescoping cylinder 


e By Harry S. Mankey, Chief Design Engineer, Standard Mig. Co., Inc. Dallas, Texas 


OADING a 5000-1b aircraft bomb is a job of careful 
L handling with very compact equipment. The lift 
truck has to be low enough to maneuver under the ait 
plane. vet it must be able to lift the bomb about 15 ft 
In developing their truck. engineers at Standard Manu 


wturing Co. designed an 1] 1-stage telescoping lift evi 


inder which extends from 26 in. to 203 in. Because the 
large sections of the cylinder are about 10-in diametet 


ompared to the small sections of about 5-in. diameter. 





speed as well as horsepower requirement at the end of 
the extend stroke would be increased four times with 
constant flow. The difference in diameters also makes 
pressure increase four times. The circuit design for 
the lift truck takes advantage of this to keep speed 
and horsepower requirements constant. 

e Circuit Design—Four. constant displacement, pis 
ton pumps connected in parallel deliver through check 
valves to a common pressure manifold which supplies 


APPLIED HYDRAULICS & PNEUMATICS 





second in 
a series 


BIG HORSEPOWER 
LITTLE PACKAGE 


eee 





ViICKERS “high performance” vane pump 
@ high speed e@ high pressure @ high efficiency @ high service life 


( CT DESIGN much more horse- VORE HORSEPOWER PER DOLLAK 


power than pres ious pump of the same package =17e. 





Phe graph at right makes a comparison he- 
tween the new Series 35 “High Perform- 

YSTRULOCTION positive vane ance Pump and a previous pump of the 
tracking at all ~peeds assures eflicrent operation at same delivery capacity Note the substan- 
increased speeds and pressures tial increase in maximum horsepower,..ov er 
yr! 


¥ 


This power increase is accompanied 
not previously available . . . answers by a price saving and by a pachage size 

mobile equipment designers need for greater hv- reduction of almost one third! 
draulic horsepower in limited spaces This is the second unit released in the 
2 ‘ ve 
NEW PARTS INTERCHIANGEABLILITY — new complete line of “High Performance 
Pumps (both single and double The first 
Series 25) is available in 12. 14. and 17 gpm 
sizes (at SAK rating of 1200 rpm and 100 

mventory requirements 

psi). The three sizes offered in the new 
NEW BOLT SARE FLANGE CONNECTIONS Series 35 pump are 21, 25 and 30 gpm, 


common parts for single and double pumps (two 


PREVIOUS PUMP 


pulps on the same shaft im on envelope lessens 


¢ PERFORMANCE” PUMP > 





+ NEW “HIGH PERFORMANCE” PUMP —————» 

















will also accommodate user's 2-bolt flanges of the Characteristics are given in table. 





proper design. 


SAE 1959 STD.). 
Delivery-GPM 
Model Number 1200 RPM 2000 RPM 
100 PS! | 2000 PSI 


ING, ¢ all wearing 


parts of pump are incorporated m 
one replace able cartridge boasy 
held replacement without remo, ing 
pump from its mount Cartridges 
available in kit form. 


tExc ve of Shoft Extension ond Mount 


Write for new illustrated Bulletin No. M5108 for further details and performance characteristics 


VICKERS INCORPORATED Application Engineering Offices: * ATLANTA « CHICAGO «+ CINCINNATI 


CLEVELAND « DETROIT « GRAND RAPIDS « HOUSTON « LOS ANGELES 
DIVISION OF SPERRY RAND CORPORATION AREA (EL Segundo) « MINNEAPOLIS + NEW YORK AREA (Springfield, N.J.) 
ere PHILADELPHIA AREA (Medic) © PITTSBURGH AREA (MI. Lebanon) 
Mobile Hydraulics Division PORTLAND, ORE. « ROCHESTER « SAN FRANCISCO AREA (Berkeley) 
ADMINISTRATIVE ond ENGINEERING CENTER SEATTLE « ST.LOUIS « TULSA 
‘ , FACTORIES ALSO IN AUSTRALIA, ENGLAND, GERMANY & JAPAN 
Department 1474 ® Detroit 32, Michigon IN CANADA: Vickers-Sperry of Canada, Lid., Toronio, Montreal & Vancouver 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
CIRCLE 103 ON TIME-SAVER CARD 
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SOLENOID 
VALVES 
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Available in two- and three-way normally open and 
closed types, this new line of solenoid valves has a 


pressure range from 0 to 400 psi 


OUTSTANDING FEATURES: 


@ Body and all internal parts corrosion resistant stain- 
less steel. 

@ Soft synthetic plunger insert to prevent leakage. 

@ Spring loaded plunger permits valve to be used in 
any position. 

e| eak proof welded jomts 

@ Coils available for practically any voltage require- 
ment. 

e Coil housing—steel with heavy bright cadmium 
plating. 

@ Can be serviced without removal from media lines. 
e Ingenious magnetic structure permits greater media 
flow and higher pressure ratings than comparable size 
valves. 

@ Small in size (1)4" x 254")—large in capacity. 

@ Packless—only 2 moving parts. 


* FOR MORE INFORMATION WRITE FOR BULLETIN V. 


Gatien CONTROL 
VALVE DIVISION 


ALLIED CONTROL COMPANY, INC. 
aL-1ee 2 EAST END AVENUE, NEW YORK 21, N.Y. 
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TELESCOPING CYLINDER 





the telescoping cylinder, Unloading valves connected 
to the pumps are set at 200-psi increments from 200 psi 
to 800 psi. Since these unloading valves are piloted by 
pressure on the cylinder, the pumps unload in order 
as the cylinder extends and pressure rises. As each un 
loading valve opens. and dumps its pump delivers 
flow to the evlinder decreases keeping the evlinde: 
speed essentially contant through its full stroke 
Although a more constant speed could be obtained 
with a variable volume pump which could be stroked 
continuously. as the cylinder extended, the four fixed 
displacement pumps are cheaper. The speed control 


with this arrangement is adequate 


i. —~ N 
YH G WY 
Hl ee 
rr Sey 
if Mi, 3 ELEVEN-STAGE, DOU- 
| lll A BLE-ACTING TELE 
wlll " | | SCOPING CYLINDER 

il has built-in torque tubs 
: to prevent rotation of 
bomb. Torque tube is 
made up of splined tele- 
scoping sleeves. Cylin- 
der is protected from 
weather by precision 
ground, hard chrome 
outside surface and by 
wiper strips at upper 
end of each sleeve. 














e Hydraulic Starting A 65-hp gasoline engin 
powers the truck and drives the pumps. Because the 
equipment must operate at temperatures of — 65 F, a 
battery cannot be used for starting the engine, so a 
2-gal accumulator is connected to drive the pumps as 
motors to start the engine. A 3-position, 3-way, rotary 
valve, modified from a 4-way, controls flow to and 
from the accumulator. In the RUN position, the valve 
ports fluid to charge the accumulator from the pressure 
manifold. In the sTarT position, the valve directs flow 
from the accumulator to motor the pumps. A lightly 
loaded check valve in the pump inlet line prevents the 
accumulator charge from dumping into the reservoir. 

Pressurizing the return port of the 3-way valve in 
the START position required modifying the valve by 
adding a seal at this port. A drain port also had to be 
added to prevent the valve bonnet from blowing off 
under pressure. 

In the stop position of the valve, all ports are 
closed, trapping fluid in the accumulator for the next 
engine start. A limit switch which is actuated by the 
valve in this position stops the engine. If the accumula- 
tor is not fully charged when the engine is stopped, 
it can be charged with the hand pump. vvv 
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FLUID PRESSURE 


0 . = 
t 
Seve space, weight and investment cost by replacing pump 


installations in many applications 


BOOS y , Less costly to install, operate and maintair 


Hold pressure indefinitely without the motion and heat 


80 PSI AIR angen qearcy 
efficient 


Provide—at point of cylinder thrust—more 

















power with less weight in less space than direct driven air 


Input Range: 40 to cylinders 
3000 psi Air or Fluid Sede: ae to 12% of de conmmmed ty Ghect Geen Ot 


cylinders 


@ Operate at speeds of 30 to 450 strokes per minute 


| Oo NOTE: In addition to its most complete e of Custom-Built 
- ne .s 
: 


Boosters available nm normal delivery, Miller offers 5 bore 25 


t | ratio boosters for immediate delivery in either 6 


2000 PSI at Sete oo 
HYDRAULIC 


PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 


¢ 


ESPECIALLY RECOMMENDED FOR 


e WELDING 

e PUNCHING 
e SHEARING 
e CLAMPING 
FULL DETAILS IN MILLER BULLETIN B-200 Sit FREE ON REQUES e RIVETING 
fores_250" pw operation: Job-Rated Hydraulic ‘Cyindes e CRIMPING 
packed Hydraulic Cylinder, 1/5" trough 12" Bore, 3000 e PRESSING 
5000 psi operation. Available in all mounting styles and 


in single and double rod end ° 
, and similar applications 








SALES AND SERVICE FROM COAST TO COAST 


PLICK-REEDY CORP. 
CLEVELAND «© YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « 


BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND . 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BENU « INDIANAPOLIS 2008 N. Hawthorn ir — 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE *« LOS ANGELES «+ awthorne Ave., Melrose Pork, Illinois 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
e HOUSTON « TORONTO, CANADA and OTHER AREAS 

AIR & HYDRAULIC CYLINDERS + BOOSTERS + ACCUMULATORS 


COUNTERBALANCE CYLINDERS 
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New Miniature 


SOLENOID 
VALVES 
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Available in two- and three-way normally open and 
closed types, this new line of solenoid valves has a 


pressure range from 0 to 400 psi 


OUTSTANDING FEATURES: 


@ Body and all internal parts corrosion resistant stain- 
less steel. 

@ Soft synthetic plunger insert to prevent leakage. 

@ Spring loaded plunger permits valve to be used in 
any position. 

® Leakproof welded joints. 

@ Coils available for practically any voltage require- 
ment. 

@ Coil housing—steel with heavy bright cadmium 
plating. 

@ Can be serviced without removal from media lines. 
e Ingenious magnetic structure permits greater media 
flow and higher pressure ratings than comparable size 
valy es. 

@ Small in size (14" x 2'4")—large in capacity. 
> 


@ Packless—only 2 moving parts. 


* FOR MORE INFORMATION WRITE FOR BULLETIN V. 


ALLIED CONTROL 
VALVE DIVISION 


ALLIED CONTROL COMPANY, INC. 


1ee 2 EAST END AVENUE, NEW YORK 21, N.Y. 


CIRCLE 4 ON TIME-SAVER CARD 





TELESCOPING CYLINDER 





the telescoping cylinder, Unloading valves connected 
to the pumps are set at 200-psi increments from 200 psi 
to 800 psi. Since these unloading valves are piloted by 
pressure on the cylinder, the pumps unload in order 
as the cylinder extends and pressure rises. As each un 
loading valve opens. and dumps its pump delivery 
flow to the evlinder decreases keeping the evlinde 
speed essentially contant through its full stroke 
Although a more constant speed could be obtained 
with a variable volume pump which could be stroked 
continuously. as the cvlinder extended. the four fixed 
displacement pumps are cheaper. The speed contro! 


with this arrangement is adequate 


as RAN 
| oy 
wu } | 
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ELEVEN-STAGE, DOL.- 
BLE-ACTING TELE 
SCOPING CYLINDER 
has built-in torque tube 
to prevent rotation of 
bomb. Torque tube is 
made up of splined tele- 
scoping sleeves. Cylin- 
der is protected from 
weather by precision 
ground, hard chrome 
outside surface and by 
wiper strips at upper 








end of each sleeve. 





gasoline engine 


4 65-hp 


e@ Hydraulic Starting 
pumps. Because the 


powers the truck and drives the 
equipment must operate at temperatures of — 65 F, a 
battery cannot be used for starting the engine, so a 
2-gal accumulator is connected to drive the 
\ 3-position, 
controls flow to and 


pumps as 


motors to start the engine. 3-way, rotary 
valve, modified from a 4-way. 
from the accumulator. In the RUN position, the valve 
ports fluid to charge the accumuiator from the pressure 
manifold. In the sTaRT position, the valve directs flow 
from the lightly 
loaded check valve in the pump inlet line prevents the 


accumulator charge from dumping into the reservoir. 


accumulator to motor the pumps. \ 


Pressurizing the return port of the 3-way valve in 
the START position required modifying the valve by 
adding a seal at this port. A drain port also had to be 
added to prevent the valve bonnet from blowing off 
under pressure. 

In the stop position of the valve, all ports are 
closed, trapping fluid in the accumulator for the next 
A limit switch which is actuated by the 


valve in this position stops the engine. If the accumula 


engine start. 


tor is not fully charged when the engine is stopped, 
it can be charged with the hand pump. vvv 
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BOOST 
8O PSI AIR 


Input Range: 40 to 
3000 psi Air or Fluid 


TO 
2000 PSI 
HYDRAULIC 
PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 


Packed Hydraulic Cylinders, 1'/2" 
5000 psi operation. Available in all 
in single and double rod end 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BENy « INDIANAPOLIS 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTi€e * LOS ANGELES «+ 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 


















FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST 
Other Miller products include: Air Cylinders, 1'/2 
Bores, 250 psi operation; Job-Rated Hydraulic Cylinders 
\'4," through 14° Bores, 500-2500 psi operation; Power- 
through 12'° Bores, 3000 


COUNTERBALANCE CYLINDERS 


FLUID PRESSURE 


BOOSTERS 


@ Save space, weight and investment cost by replacing pump 





nstallations in many applications 
@ Less costly to install, operate and maintain 


@ Hold pressure indefinitely without the motion and heat 


generation of ordinary pump circuits 


@ Provide—at point of cylinder thrust—more efficient 
power with less weight in less space than direct driven air 


cylinders 


@ Save up to 95% of air consumed by direct driven air 
p 


cylinders 


@ Operate at speeds of 30 to 450 strokes per minute 


NOTE: In addition t ts most complete ne of Custom- Built 
Boosters available nm normal delivery, Miller offers 5 bore 25 
to | ratio boosters for immediate delivery in either ¢ 


stroke. Write for data and prices 





ESPECIALLY RECOMMENDED FOR 


e WELDING 
e PUNCHING 
© SHEARING 
e CLAMPING 
e RIVETING 

to 20 & 

« 


CRIMPING 
PRESSING 


and similar applications 


mounting styles and 


MILLER FLUID POWER DIVISION 


* 
mip 2008 N. Hawthorne Ave., Melrose Park, Illinois 
AIR & HYDRAULIC CYLINDERS + BOOSTERS + ACCUMULATORS 
COUNTERBALANCE CYLINDERS 
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Electro-mechanical system for preset 


e@ By Leroy A. Morris, /resio. 5. D 


limiting piston travel in a hy 


MM’ =< hemes for 
draulic evlinder quickly 


when you want some other piston travel For instance 


cannot be overridden 


when mechanical stops or limit switches are used to 


slop the piston al point of points, eomg 


these 


1 particular 


points would mean unbolting the me 


chanical stops of additional electrical cireuttrs 


limit 


usin 
to b\ pass the switches 
Where stroke is 


machine setup, its no problem But, when it might be 


this change in evlindet a matter of 
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Fig. 1. A TUBE ATTACHED to a double-acting hy- 
draulie cylinder has two positioning switches attached 
to it. Set serews clamp the switches to the tube and let 
them be moved to other positions easily. The switches 
may be operated by the dog in either direction. 


























FIG. 2 
pe de 


spring-centere a, 


A SOLENOID PLUNGER is a detent pin for a 
The 
the valve plunger from the detent positions 
the 
the 


3-position, 4-way valve. operator 


may move 


any time by applying enough force to overcome 


spring holding the plunger in the indentation in 


valve spool shifting link. 








Linnie 


of this 


needed at less than 15 minute intervals. the 


needed would be a real nulsance An t xample 
sort of application is the evlinder which controls plow 


Here, 


he may 


blade depth on an agricultural tractor each time 


the operator starts a new furrow need to ex 
tend the working 


but 


normal 


other 


plow cvlinder bevond the 
hard ground or 


brought back 


For this kind of operation. its obviously not practi 


cle pth bene ause of 


then it must he up to normal depth 


cal to remove a mechanical stop every time The sys 
stroke to 
ind lets the 


tem described here will limit evlinder some 
preset point for both directions of travel 
instantly move the bevond the 


operator piston as tar 


stop pin as he wants to within the evlinder itself 


e How It Works— \ tuln 
double-acting cylinder supports two switches which are 
establish the stroke Figure 1. A 


dog mounted on the piston rod contacts the switches 


mounted on an ordinary 


positioned to limits. 


when the rod moves to that point. The switches energize 


a solenoid whose plunger acts as a detent on the spool 


of a 3-position, 4-way, tandem-center valve, Figure 2 


Energization of the solenoid lets the valve 


spool be 





Limit switches 











FIG. 3. 


THE ELECTRICAL 
switches other than those mounted on the tube attached 
to the cylinder. 


CIRCUIT includes two 
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cylinder stroke 


spring centered in the off position Thus, even though 
the valve has centered to stop the piston, the operator 
may extend the rod beyond this point simply by shift 
ing the valve handle 

Phe cylinder may be stopped or reve rsed by the op 
erator at any time by moving the valve control handle 
to the position wanted, It doesn’t matter what's hap 
pening. all he has to do is overcome the spring behind 
the solenoid plunger. Because the limit switches may 
be actuated by the dog on the piston rod whether the 
piston rod is extending or retracting, the rod will stop 
at the set position after it has been extended beyond it 

Beside the two positioning switches, there are two 
other switches in the electrical circuit. Figure 3. One 
is operated by the control linkage to the valve when it 
returns to neutral. [t breaks the circuit to the position 
ing switches so there is no electric power drain, The 
other tis a manually-operated switch to let the operator 


disconnect the svstem= for puresys manual operation 
vvy 


a hai 





You get 10 big Integral-Motor-Pump advantages 
in these two NEW types (three models) of 


GAST «=: AIR PUMPS 


Medel 0211 


1. Latest type G.E. ‘Form G"’ motors 
1/6 hp, to 1.3 cfm, > MM J h braless 
25 psi or 27” vac. 2. More compact than of r pumps 

3. Total weight reduced 1/3—cuts ak 
Medel 0321 4. Motor mounting time and labor eliminated 
1/4 hp, to 2.2 cfm, 5. Simple, trouble-free rotary-vane design 
25 psi or 28” voc : 

6. Vanes take up their own wear automatically 
Mode! 0521 7. Positive displacement, pulseless air delivery 
1/3 hp, to 3.8 cfm, 8. Improved appearance—smoother exterior 
20 psi or 28” voc 9. Dependable for original equipment; plant use 
*0321 similar in 10. Forced air fan cooling on Models 0321 & 0521 


oppearance 
Write for new Bulletins V-356 and P-356! Gast Manufacturing Corp. 
P. O. Box 117-D, Benton Harbor, Michigan 


See Catalog 
n Sweet's 
Design File @ AIR MOTORS TO 7 HP . 
@ COMPRESSORS TO 30 PS! } 
@ VACUUM PUMPS TO 28 IN } 





ROTARY 
“Air may be your answer!" 
“ 
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ik & MTURPAULIC CYLINDERS «© BOUSTERS «© ALLUMULAIORS 
COUNTERBALANCE CYLINDERS 








the new L and L... 





® L&L “CN” seals without use of “O” ring. 


@ Eliminates stress—elbows and tees can be positioned 
without overtorque of threads 


@ Reduces installation time—no need for dope in your 
hydraulic system 


© Adapted to all hydraulic fluids 


@ Assemble and reassemble without damage to port or 
fitting — assures positive seal 


@ VIBRATION AND HEAT RESISTANT 


Eliminates teaks at junction point. 









Captive nut prevents leak- 
age and does not over- 
stress, damage port or 
fitting. 





@ Savings in tools, scrap and 
production. 

@ Savings in assembly and 
maintenance, no dope or 
sealer necessary, no valve 
distortion. 






Representatives in principal ee 
Pp princi¢ } — 


— 






cities. Write for new \itero- 





ture and full particulars to 





MANUFACTURING COMPANY 
8088 E. Nine Mile Rd., Von Dyke, Mich 
Only L&L gives youa Complete Fitting Line 
CIRCLE 57 ON TIME-SAVER CARD 
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' Main ' Pilot 
poppet '\. poppet 
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Adjustable relief valve regulates 


. By E. M. Sheperd, Chiej Engineer, 


Railway Equipment Div., Nordberg Mfg. Co 


and Hugh T. McGee, Dynex, Inv 











Reservoir 7 ; ; 
It’s easier to move railroad tracks side- 
hoe . . . . 
ways (lining) when you lift them. But if 


you lift too far, you'll hump the track. 
{n easily adjustable relief valve on 

Nordberg’s Trakliner presets the lifting 
ie ah fad i a r ty ; ; force for any track condition. 
‘ 


a oe OPERATOR CONTROLS Trakliner’s functions with 
Bo ee ler ‘ » three poppet type manual valves mounted in a bank. 
Hydraulically balanced design makes operation easy 
even at high pressures. Valves are rated for 6000 psi. 
Throttling design permits controlling the load from 
creep to full speed. Two top horizontal box sections of 
the frame form hydraulic reservoirs of 8.4 gal each. 
Relief valve is mounted with control valves. 





















Clomp 











THREE-WAY, THREE-POSITION VALVE SECTIONS 
make up the valves for the machine. Two are con- 
nected together and operated with one handle to make 
the 4-way valve controlling the double acting shoe 
cylinders. Two others are connected separately but 
operated together to control either set of single-acting 
thrust rams. Axial piston pumps are rated at 3000 psi 
continuous, 5000 psi intermittent. Displacement is .810 
cu. in./rev. giving a delivery of 3.9 gpm at 1200 rpm 
and 5.7 gpm at 1800 rpm. Maximum speed is 2200 
rpm. These check-valve type, piston pumps operate at 
low noise level. with overall efficiencies to 90%. 





























Thrust rams 
Wi X 9in 





























pull 


WITH SHOE CYLINDERS 
EXTENDED to lift track, ties, 
and machine, thrust rams are 
actuated to exert 5000 Ib to 
push track sideways. Throw 
may be as much as 2% in., 
can be controlled down to 
1/32 in. Single-acting thrust 
rams are returned by springs 
and mounted as shown for 
compactness. Their pistons 
are sealed against the cylinder 
by two O-rings with backups. 
A third O-ring seals the 
bolted-on piston against the 
rod, 


SPRING-LOADED CLAMPS 
at each end are raised through 
cables pulled by the hori- 
zontal CLAMP cylinder (not 
shown) that also retracts the 
clamps. Two-cylinder, 16.4-hp 
engine drives the machine 
and the pumps (shown above 
the engine) through chains. 
Tension on the pump-drive 
chain is maintained by a 
screw which adjusts pump 


position, 


December, 1958 


PILOT-OPERATED RELIEF VALVE 
maintains constant system pressure 
within 3% at flows from about 6% 
to 100% capacity. Main valve is re- 
sponsive only to flow through pilot 
valve and positions itself to main- 
tain constant pilot flow. Any change 
in pressure at the pressure port af- 
fects pilot flow which in turn controls 


main valve. 


























3000 PSI 


MAXIMUM QUALITY 
MINIMUM COST 





Saves Weight—Space—Cost 
Check these advantages: 


e Clean, trouble-free design 

e Exclusive ‘‘Bruning-ized"’ bore 

e Single or double action 

e Extremely wide selection of 
bores, rod diameters and 
mounting combinations 

e For both hydraulic and pneu 
matic applications. 

e 3000 PSI operating pressure 

e Excellent performance stand 
ards 

e Easily adapted to customer 
specials 

¢ Premium quality. 

e Minimum cost 


COMPARE PRICE AND DELIVERY 


For original equipment or replace 
ment parts specify Bruning DECCTO 
cylinders 


Bruning has a complete line of high 
performance hydraulic and pneu 
matic couplers, cylinders and check 
valves 


WRITE FOR FREE BULLETIN 
No. 554-18 
| 


NING 


COMPANY 


609 So! 9th St., Lincoln, Nebraska 
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FIG. 1. ARTICULATION AND HYDRAULIC POWER STEERING make this platform truck very maneuverable. 


Sketch shows how the booster cylinder, which is mounted on the power unit, is connected to the platform. 


Flow control valve smooths 
steering booster performance 


ANEULUVERABILITY of an articulated platform 
truck built by Erickson Power Lift Trucks Ine. of 
Minneapolis, Minnesota is far better than for one-piece 
trucks of equal overall length. The platform is pinned 
to the power and driving unit. A hydraulic power 





Power Steering 





steering unit connects the two assemblies and steers the 
truck by shifting the angle of the power unit with 
respect to the platform, Figure 1. The truck is 12 ft 
long and can be turned in a 9 ft 6 in. radius. 


-_-_— - ~ 











Prattorm 
ae ne atta @ Hydraulic Circuit Output of the engine-driven., 
= hydraulic, power-steering pump must be kept nearly 
constant, even though engine speed may vary from 500 
‘sa ae = = ms to nearly 1000 rpm. Without a regulator, pump flow 
— would vary directly with speed and so would the re 


sponse of the steering. 
The circuit diagram. Figure 2. shows how they keep 




















! 
! 
(PC) FIG. 2. HYDRAULIC CIRCUIT DIAGRAM for the 
] MK articulated platform truck. 
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Power 

steering PF 

pump 
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HYDRAULICS IN MECHANICAL HANDLING 


We at Keelavite are a team of experts in the design, in- 
stallation and maintenance of complete hydraulic systems. 
We are ready to accept full responsibility for the proper 
working of all our installations, including all electrical or 
other control equipment. 

Not only this, we are the manufacturers of the largest range 
of hydraulic units in the United Kingdom. 

We are, of course, fully experienced in special applications 


of hydraulic power for the mechanical handling industry. 


4 5 3 |S A 


THE RECOGNISED AUTHORITY 


lt¥voraulics 


7 





MECHANICAL HANDLING DIVISION 


KEELAVITE HYDRAULICS LIMITED 


ALLESLEY, COVENTRY Telephone: Meriden 441 
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Small size 
high 
performance 
air and 
hydraulic 
valves for 
manifold 
mounting 


(Note Valve Sizes) 


Model BMJE2 
Double Solenoid 

Air Valve. Size 
2” wide x 214” high 
x 814," long. Top and bottom 
views shown 


Mode! 
BMJEl 
Single Solenoid 
Hydraulic Valve 
Size 2” wide x 214" 

high x 7144” long 









T Kati dey tion—top and bottom 
shown. Block is 1244” long. 


@ Valves mount on @ All spool types 
2” centers. available. 
@ Up to 6 units on @ Special spools 
one manifold. te specifications. 
@ Two, three or @ Solenoid, pilot or 
four way. manual! control. 
@ Nominal \” size 


WRITE now for full details on this latest Beckett Hi-C 
Vaive development. Check with Beckett on all of your direc- 
tional contro! valve requirements. 


DISTRIBUTORS IN MAJOR CITIES COAST-TO-COAST 
THE BECKETT-HARCUM COMPANY 


1086 WAYNE ROAD, WILMINGTON, OHIO 
CIRCLE 14 ON TIME-SAVER CARD 


FLOW CONTROL VALVE 





pump output nearly constant. A fixed-setting, pressure 
compensated, flow-control valve regulates flow as 
shown in Figure 3. The pump, flow-control valve, and 
relief valve in the power-steering circuit are a unit as 
the circuit diagram shows. So are the booster cylinder 
and the steering servo valve. This greatly simplifies 
installation and connection. Figure 4 is a cutaway of 
the pump body showing construction of the relief and 
flow control valves. 

In addition, hydraulics raises the platform. The 
single-acting cylinder retracts by the weight of the load 
when it is ported to the tank. The control valve ports 
oil to the tank and unloads the pump except when the 


cylinder is being raised. i 














Oelivery,gpm 








4 ———EE 4 
~~ 2000 3000 4000 
Pump speed,rpm 





FIG. 3. NEARLY CONSTANT DELIVERY over a wide 
speed range is given by the flow control valve. Actual 
pump capacity is far above delivery at higher speeds. 























Compensotor es J A 
spoo/ i 
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| Delivery Relief \ 
possage volve ‘Orifice Pump pressure 
chamber 











FIG. 4. CUTAWAY OF THE PUMP BODY shows inte- 
gral flow-control and relief valves. Compensator speol 
position depends on pump outlet pressure and pressure 
at the outlet end of the delivery passage. As fiow through 
the orifice at the upstream end of the delivery passage 
increases, the pressure drop across the orifice reduces 
pressure to the left end of the compensator spool 
though the orifice at the exit port. This makes the spool 
move farther to the left to bypass more of pump output 


to the tank passage and tank. 
Courtesy Vickers, Inc 
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Multi-wheeled compactor is controlled 
by hydraulic brakes, clutches 


e By Russell W. Henke, ¢ hic) Engine: 


THIS ARTICLLATED COMPACTOR has 
wagon steering (the steering axle pivots 
about a central pin or shaft); there- 
fore, in a turn, wheels at either end of 
the axle want to turn in opposite direc- 
tions. Wheels at one end of the axle may 
actually go backward while those at the 
other end go forward when the com- 
pactor is moving forward slowly. 

The design was complicated enough be- 
cause the steered axle is also the drive 
axle. It was even knottier because the 


drive axle had 8 wheels. 


HYDRAULIC CLUTCHES saved the day. 
The axle tube is driven by roller chain 
and sprockets. Spacers between the wheels 
are keyed to the tube. Clutch facings on 
the spacers bear against the wheels. One 
of the main support bearings for the axle 
tube is also a hydraulic cylinder. Pres- 
sure applied to this cylinder forces the 
spacers and clutch facings against the 
wheels to drive them. 

Releasing pressure lets the wheels slip 
when rounding curves. A pressure gage 
calibrated in percent of clutching force 
tells the operator how he’s doing. 

A similar setup on the rear axle 
brakes the compactor, Here, of course, 
the axle tube and spacers don’t revolve. 
They only slide axially. Nine wheels are 


used on the rear axle. 


Spacers 


HYDRAULIC CIRCUIT DIAGRAM shows 
that hydraulics is also used to steer the 
compactor and drive a water pump. The 
water pump sprays water through spray 
bars at the front and rear to keep the 
dust down. A 12-gpm pump supplies the 
hydraulic fluid. Relief valve is set at 
1200 psi. 







Steering cylinder 





Clutch cylinder 











*Now, President, Ru Henke & Associates 
Elm Grove, ¥ 
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Four 

fluid motors 

give 

lift truck 
series, parallel orapw | aeee 

Samat 0+ ©) or). 
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HEN designers at Bergen Research Engineering got the project 
ot developing a lift tractor for the army. they came up with some 


. By Charles S. Davis, Jr. ingenious ideas for hydraulically driving it and handling the load 


Seath Ene Because the machine had to operate fast over rough terrain, the 


Berge Research Engineering Cor, carriage including the load and operator ts shifted back over the 
Teterboro, N. J tracks from it’s overhanging position during loading. 

[wo fluid motors. which can be connected either in series or paral 
and John Sharp lel for different speed and torque ranges. drive each track. Each set is 
son Engineering Div.. Americar supplied by a 20-gpm variable delivery. axial piston pump which is 
Brake Shoe ( Clark, N. J controlled by the driver through a master-slave. hvdraulic system 

\ 15-gpm gear pump supplies the other hydraulic functions of 
lift and tilt. fluid motor drive for traversing the carriage. and the 
torsion-bar leveling system. This pump also powers the hydraulic 
actuator which controls displacement of the piston pump, and_ it 
supplies pilot fluid for switching connections of the drive motors 
Supplying the axial piston pump control externally like this gives 


better control at small displacements 


@ Drive Svstem—The axial piston pump is connected in a closes 
system with make-up fluid being supplied by the gear pump through 
open-center porting of the 4-spool valve which controls load handling 
Since the pump can deliver from either port, make-up fluid is con 
nected to it through a shuttle valve which is positioned by pump out 
pul pressure to connect make up always to pump inlet. 


Porting fluid to the two fluid motors to connect them in either 
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DRIVE SYSTEM (Cin color) shows valving to change 
fluid motors from series to parallel cireuit, and 
equalizing system to keep same pressure across each motor 


in series. Fixed displacement pump supplying load handling 
operations (in black) also supplies make-up fluid to the 








closed, drive system, 


a. ARRIAGE IS SHOWN FORWARD with load raised 


12 ft. Front end is kept level by eylinder-actuated 


























torsion bars. Valve controlling the evlinder has its stem 

















connected between track suspension and = chassis. Heavy 








damping with a shock absorber prevents the valve from 




















responding to transients or vibration over rough terrain. 


3 ie ERING MECHANISM controls displacement of 


variable volume pumps supplying each track drive. 
Joy stick is attached to stub shown at left. Forward and 















































backward motion actuates both master units of master-slave 





hydraulic system for corresponding speed and direction of 
the tractor. Diagonal motion of the stick drives one track 
faster than the other (or puts one in reverse) for turning. 


4 SHUTTLE VALVES permit reversing fluid motors 
with closed hydraulic system. In top valve, pressure at 


port | or 3 connects this port to ports 2 and 4. In bottom 


























valve, pressure at port L or 3. connects opposite port to 
ports 2 and 4. Balanced O-ring sealing of these valves is 
also used in aircraft valves where it gives advantages of 
light weight, small size, and high flow. 

































































NOW! Get the 
advantages of both 
FLARE and NO-FLARE 
Fittings with... 








FLODAR’S 


Ofelasieliar-lilela. 
Self-Flare Tube Fittings 


The Easy Installation Of A No-Flare Fitting — 
no time consuming flaring operation — no flar- 
ing tools required. Can be used with heavy-wall 
tubing and, provides a seal on the OD of the tube 
The Efficiency Of A Flare Fitting — Can be used 
on thin wall tubing — provides a seal on the ID 
of the tube. 
* Easy Assembly — ‘Rock Bottom” stop 
signals that joint is sealed. 
* Double Seal 
ID of the tube 
* Lower Cost — FLODAR'S Self-Flare fit- 
tings cost less to buy and install 


seals on both OD and 


You can gain the advantages of both flare and 
no-flare fittings with none of the disadvantages 
, when you switch to FLODAR Self-Flare 
tube fittings. 

Tube shearing and work hardening are elimi- 
nated .. . FLODAR Self-Flaring fittings can be 
reassembled time after time without fear of leak- 
age or damage to tube and fitting. 

Priced competitively, this fitting is available in 
tube sizes from '” to 2” and in steel, stainless, 
brass and aluminum. 


P 
fll Tog 
Send for a copy of FLODAR'S Yili} 
tube and pipe fitting catalog = ®r> 


ofc he wll vl oe ne ve 


STOCKS IN ALL PRINCIPAL CITIES 


F FLODAR Corp. 


16911 ST CLAIR AVENUE © CLEVELAND 10, OHIO 


CIRCLE 34 ON TIME-SAVER CARD 











FOUR FLUID MOTORS 





series or parallel gives two speed— torque ranges. 
Series connection gives high speed, low torque; 
parallel connection gives low speed, high torque. Valvy 
ing the motors to either connection is done by a pilot 
operated, 4-way valve with porting as shown on the 
circuit diagram. Pilot fluid to this valve is controlled 
by a 4-way valve operated by a 24-volt, d-c solenoid 
Flow controls in the pilot lines regulate shifting of the 
pilot-operated valve and prevent surge pressures when 
changing from one motor arrangement to the other. 
Pilot fluid is supplied from a l-gal, piston type ac 
cumulator which is kept charged to LOOO psi by the 
gear pump. A sequence valve set at LOOO psi and 
piloted from the accumulator prevents the pump from 
supplying its other functions unless the accumulator 
is fully charged. Therefore. speed control and steer 
ing (by individual speed control of the tracks) have 


priority over load handling. 


e Motor Loading-—With the fluid motors connected 
in parallel, they each have equal pressure drop, and 
therefore share the load equally except for manu 
facturing differences in slip. However when they are 
connected in series, some method must be used to 
equalize pressure drops. In this system, pressures are 
monitored at the inlet to each motor and applied to 
the pilot operator of a 3-way, 3-position valve modified 
from a 4-wav. 

This pilot operator is actually a small cylinder 
whose head end area is twice the annular area of the 
rod end. This valve is teed off from a point between 
the motors. so that it can either port fluid from the 
pump to this point or connect the point back to pump 
inlet. 

If pressure drop across each motor is equal. pres 
sure at the inlet to the first motor is twice the pressure 
at the inlet to the second, With these applied to the 
corresponding areas of the valve operator, the forces 
are equal and the valve remains in neutral position 
blocking flow from the T-connection between the mo 
tors. 

When changing from a series to a parallel circuit, 
pressure at the downstream motor doubles. This unbal 
ances forces on the valve operator, so the valve shifts 
to make the tank connection. However a pilot-operated 
2-way valve (modified from a 4-way! in the tank line 
closes to block this flow. A 43-cubice inch piston ac 
cumulator in this tank line prevents shock from this 
rapid pressure increase. To increase shifting speed of 
the 3-way valve, and prevent any overpressure at the 
second motor when the series circuit is selected. a 
solenoid-operated 3-way valve drains the head end of 
the hydraulic operator. 

@ Cooling—Because of the closed circuit of the drive 
system, part of the return fluid is bled off before 
going to the pump inlet and directed through a heat 
exchanger which is supplied with water from the en 
gine cooling system. This fluid is connected through a 
shuttle valve which is part of the arrangement to per- 


mit driving the motors in either direction. vvv 
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We'd Like To Make 
a POINT... 


ONLY “227402 HYDRAULIC CYLINDERS 


GIVE YOU ADEQUATE SPACE 
BETWEEN BEARING POINTS... 


Hi 





MINIMUM DISTANCE 
BETWEEN BEARINGS 


———,-—--——— 


THE TWO BEARINGS CAN GET 
NO CLOSER THAN THIS 


You Get These 2 Important Advantages: 


1. Increased rod bearing life 

2. Increased rod seal life 

3. Reduced power eating friction 

1. Eliminates rod cocking at end of out stroke, providing more rigid unit 


5. Eliminates need for internal spacers 
¥ could designate This space allowed between the two bearing points keeps the unit 
P.S.1.-102 loading on rod bearings to a minimum. While we do not recommend 
extreme side loading of hydraulic cylinders when this condition is 


unavoidable, Pathon cylinders are best 
WRITE TODAY FOR CATALOG 
———___——__—_ 3823 PACIFIC AVENUE— 


CINCINNATI 12, OHIO 
MANUFACTURING CO. . 


CIRCLE 74 ON TIME-SAVER CARD 
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Miniature cylinders 
trip transfer switch 


O AVOID electrical power interruption to field radar 
| equipment, Saylers Equipment Co., Los Angeles, 
Calif.. designed a trailer mounted diesel generator for 
the Air Force A hvdraulically operated switching 
mechanism is used to automatically start and cut in 


the generator if normal power fails 


e Automatic Transfer Switeh—The patented 
switching element has two circuit breakers. two double 
acting cylinders. a mechanical linkage. and a hy 
draulic pump with reversible motor. Circuit breakers 
with ratings to 800 amp are mounted opposite each 
other with the switch lever of each connected to the 
rod end of a eylinder. Blank ends of the cylinders are 
bolted together at a bracket between the two circuit 
breakers. Pressure supply and return flow from the cyl 
inders is controlled by direction of rotation of the 
pump The mechanical linkage is mounted above the 
cylinders and acts as a pawl to prevent either circuit 
breaker from closing when the other one is closed 
Valves. in the pump, control flow to the cylinders and 


provide a closed circuit hydraulic system 


@ Operation—If normal external power fails, a cir 
cuit is energized which starts the generator. allows it 
to come up to speed, and then rotates the pump motor 
clockwise. This actuates the two cylinders, opening the 


normal power circuit breaker and closing the auxiliary 


power circuit breaker. The radar equipment will re 
main on auxiliary power until normal power is re 
stored for a period of time set on the time delay relay. 
At this time an electrical switch is tr ipped which causes 
the pump motor to rotate counter clockwise, opening 
the circuit breaker for auxiliary power and closing the 
one for normal power. The generator will then run in 


stand-by for five minutes and shut off automatically 
vvy 


























Auxiliory 
power 





Electric 
food 


TWO CYLINDERS operate 
cireuit breakers to switch 
from normal to auxiliary 
power. Cam assures that one 
cireuit is open before the 


other closes, 


EMERGENCY GENERATOR 
set powers a field radar trail- 
er. Unit will automaticalls 
take over the load if normal 


power fails. 





New |3-Way] Nylon-Body Solenoid Valve... 
List Priced as Low as ‘10.75... 


(Quantity Discounts Available) 


Outlasts, Out 


>" 


Yatcor's new 3-way Nylon solenoid valve, 
SV-54 Series, outlasts and outperforms steel, 
yet is list priced as low as $10.75! In general pur- 


pose and O.E.M. installations, where millions of 


operating cycles are essential, this new Valcor 
valve not only works best but costs less. 

Its nylon seat outlasts steel...its port 
threads outlast steel... pound for pound it’s 
3 times stronger than steel. Dry seal threads, 
no compound is needed— and they won't loosen 
even under severe vibration. Nylon is non-corro- 


sive so you have no atmospheric problems. And 


erforms Steel! 


the stainless plunger is a reliable workhorse 
for millions of cycles. Bubble tight sealing. 
Available in normally open, normally closed and 
“directional control” configurations in all nor- 
mal AC and DC voltages...1! 2" square x 3” long 
(valve illustrated). 


Write today for complete technical data 
on this shock-resistant, pressure-proof valve — 
the 3-way nylon-body valve, SV-54 Series, that’s 
3 times stronger than steel, yet costs less. Try 
it on your toughest application. 


VIH/]/‘® VALCOR ENGINEERING CORP. 


SOLENOID VALVES 


5368 Carnegie Avenue, Kenilworth, New Jersey 
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Hydraulic system design for future 


@ Fluids @ Materials @ Seals 


e By William E. Mayhew, Jesien Specia Re {riation ¢ 


' FEECTS of high operating ten stock. Recent tests show that these perature fluids. They cant be 
peratures on hydraulic tluids thoughts were too optimistic, Be formulated for temperatures below 
nstruction materials and sealin side the failure of numerous pumy 20> FEF without hurting high-tem 
aterials create most of the prob parts in laboratory tests. bulk perature properties and they dont 
ms leatoning hydraulic sv-s modulus at high temperatures i- seem to have good lubricity at high 
ms for tomorrow s aircratt tow Low temperatures 

These problems are not altogether Development of silicone fluids From all the facts on the most 
solved for today s aircraft and the has not been abandoned. but more promising of these fluids. its easy 
solutions for the even higher tem work is now being done with to see that their lubricity. viscosity 
peratures that are coming wont silphenylenes. These are an out at high temperatures. and thermal 
ecessarily be found in this article srowth of work on silicones. Thes stability aren't going to simplify 
But. let's take a look at these prob ire thermally stable at tempera high-temperature hydraulic system 
ems and = some of the possible tures above GOO) F and are usable design. Contamination from fluid 
solutions down to 20 OF. OLike the sili breakdown at high temperatures 
@ Fluids — Probably the bigeest ones. they lack lubricity may be a very) serious problem 
hstacle in the wav of designin Napthenic-ty pe mineral oils may kven now. with systems operating 
tomorrow s successful high-tem be usable it temperatures of it much lower te mperatures than 
perature hydraulic svstem is a 2) EF to 700) F. Exact length those to come. contamination is a 
ood fluid. The fluid wanted must f time for which thev are thermal problem 
not only transmit power, it should ly stable at 700 F is not vet 
be thermally stable. lubricate mov known. Its estimated they may e Materials Fluid properties as 
" parts of the system. have a hold up for 20 hours, Tests show well as high temperatures affect 
high bulk modulus throughout the that some decomposition occurs material selection for high-tem 
ntire temperature range. have a ifter 6 hours at 750° F but there perature hydraulic systems 
flat viscosity curve and lots of ire no residual decomposition Strength at high temperatures. low 
other desirable properties. This is products. They are mostly small coefficients of thermal expansion. 
what we want. Now what have we and volatile high-temperature hardness, and 
ol Alky| diphenyl ethers may be oxidation resistance are needed 
Most of todav’s iirplanes us useful for a temperature range of because of high temperatures ind 
MIL-0-5606 fluid, This is a petro +20" F te 600° F for about 20 the wide temperature range. Good 
leum-base fluid which works quite hours. One base stock has good wear and gall resistance. and self 
satisfactorily over a t mperature stability in 20-hour tests at 6007 | lubricating properties are needed 
range of 65° F to 160° F and and 6-hour tests at 700° F. In 20 because of fluid shortcomings 
can be used to 275° F if air in hour tests, decomposition is mod Fable I lists some of the mor 
the svstem is held to a minimum erate at 6950 F and heavy at promising materials for high-tem 
\bove 275° ~F. two fluids have 700° FL A proprietary ester com perature systems and their import 
heen developed and tested. These pound with a liquid range ol ant characteristics. The cobalt-base 
ire Oronite 8515 and OS-45. and 85° F to +700° F is reported alloys come closest to being the 
ire for a range of 65° F to stable at 600° F. but life at this ideal bearing materials because 
LOO? F. Oronite 8515 is the only temperature is not yet certain they have good resistance to weat 
high-te mperature fluid now bein Phere is hope that an alkyl aro and corrosion under oxidizing con 
used matic ether with better properties ditions: are inherently hard. retain 
\ fluid which has been getting may be found much of this hardness at red heat 
ittention as a good possibility for Three other classes of fluids temperatures. and = recover their 
the 65 F to 700° F tempera polyaromatic ethers, polyare original hardness when cooled 
ture range is chlorophenyl methy! matics. and aryl silanes-—have they have low coefficient of frit 
silicone. Though it lacks lubricity good thermal stability at tempera tion and need little or no lubrica 
ind oxidation resistance. it seemed tures of 700° F and higher. These tion. A spherical rod-end bearing 
that it might be possible to im fluids are all quite recent develop of a cobalt alloy for LOOO” F op 
prove these properties with addi ments and it’s really not known vet eration and 500 hours life has been 
tives and modification of the base whether they ll be good high-tem made by one manufacturer. Inner 
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e § aircraft 


ind outer races are of the same 
material to prevent galling and 
seizing. and give equal thermal 
expansion. The ball is electrolized 
the outer race is coated with a 
other material 
Surface treatments like ble 

trolyzing, flame platin or dry 
lubrication have been successtul 
in preventin allin ind seizu 
in tests at LOOO FF. Some material 
surface treatment combinations 
which test satisfactorily are 

Carpenter VSM 

| 

I l 

| nel-\ h | 

#2006 ‘ k 

Hay # " 

Incor \ flame plate witl 

LA against Havr % 
A mixture of cadmium oxide and 
raphite has been reported to le 
in effective lubricant for cast 
Inconel slidin wainst Inconel-\ 


from room temperature to 


L000" F. Materials coated with the 
same material do not work well u 
sliding contact 

The alloys 19-ODL, L9-ODX. and 
S-590 are ood for bolts because 
they are relatively notch insensi 


Live These 


for boltin 


allovs are recommended 
made from 
Is like 18-8 


oefficients of thermal ex 


parts 
iustenitic stainless stee 


because « 


pansion are about the same. Seiz 
ing of nuts on bolts can be pre 
vented by using different alloys 
for each. For instance. a 1O-OD\ 
bolt should have an 8-590 nut 
Resistance to relaxation it 
1000 ~F ois the reason Inceonel-\ 
\-286. and S-816 are recon 
mended for springs. Inconel x 
also being tested for tubin pistor 
rods lands. and evlinders for 
hoo FF service Another high 
temperature tubin material is 
Croloy 15-15N Itoh realet 


TABLE 1—HIGH-TEMPERATURE HYDRAULIC SYSTEM MATERIAL PROPERTIES 
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PISTON RODS 
A-286 26% Ni 51,000 1800 95.4 R 9.9 
15% Cr @ \1000F 
Inconel-X 73% Ni 80,000 1500+ 260-300 9.0 
15% Cr ~ BHN @ 
1200F 
Carpenter V. S. M 5% Mo, ——— — 307 BHN 7.44 
3% Cr @ |000F 
Haynes #25 20% Cr 67,000 1900 125-130 8.55 
is% WwW BHN @ 
10% Ni 1200F 
ROLLER BEARINGS 
Bower 315 5% Mo —— —— 45 Rk @ — 
3% Ni, 1000F 
1.5% Cr 
G.E. J-1570 38% Co 114,000 1800 33 Re @ 8.6 
30% Ni 1 200F 
20% Cr 
440-C 17% Cr — a —_— wa. 
BOLTS, ETC 
19-9DL 19% Cr 52,000 1750 oe 9.8 
9%, Ni 
19-9DX 19.2% Cr 52,500 1750 89.8 Rx @ 9.8 
9% Ni 1000F 
A-286 26% Ni, 61,000 1800 95.4 Rn @ 9.9 
iS% Cr 1000F 
S-590 20% Cr 48,000 1850 88.5 Rx @ 8.0 
20% Ni 1000F 
20% Co 
422 Mod 2% Ge ——— —— mene 6.5 
SPRINGS 
A-286 26% Ni, 61,000 1800 95.4 Rx @ 9.9 
iS% Cr 1000F 
S-816 43% Co 66,000 1850 97.2 Rs @ 7.1 
20%, Ni 1000F 
20% Cr 
Inconel-X 73% Ni, 80,000 1500+ 260-300 9.0 
1S% Cr BHN @ 
1200F 
Test seal and back-up rings 
Pressure port 
if : F y 
#9 NX 
: N 
af Rod 
Dynamic seal Noi 04 
leokoge port Z f, i, 
Stotic sea/ Drain port 


FIG. 




















leakage port 


1. THE CYLINDER used for testing high-temperature 
elastomeric seals by Republic Aviation Corp. Continuous measure- 
ment of both static and dynamic seal leakage is possible. 
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FUTURE AIRCRAFT 





AVIATION|S 


strength than the AIS1300 series 
stainless steels. Also, it can be 
fabricated by conventional hot and 
cold-working techniques. Flares 
show no cracks or tears on the 
tube ID or OD after working at 
temperature and pressure. This 
alloy was designed for use at 
1200° F to 1500° F temperatures 
and has creep resistance above 
1200°F that is better than that of 
other austenitic, heat-resistant al- 
loys. 

@ Seals—Much work has been 
done by airframe manufacturers, 
equipment manufacturers, govern 
ment and private organizations to 
develop dependable high-tempera 
ture seals. Metallic seals of some 
type may be the answer. North 
American, Boeing, and Republi 
Aircraft have concentrated on de 
veloping and testing both elasto 
meric and metallic actuator rod 
seals. This seal is the most critical 
in the system because its failure 


an lead to total system failure 


and loss of the aircraft and pilot 
ests at Republic on elastomeric 
seals have used OS-45 Type IV 
fluid at temperatures to 550° F 
and GE’s 81406 fluid above 


950° FF. Test pressures have been 


— a -- 





from 3000 to 4000 psi and pres- 
sure cycling rates from 35 to 300 
per minute were used, Viton A O- 
rings with ceramic and molybden- 
um disulfide impregnated Teflon 
backup rings will work at tempera- 
tures of 700° F for a reasonable 
time. Some specific tests results 
are: 250,000 long and 500,000 
short-stroke cycles at zero to 
150° F and zero to 3000 psi and 
134.000 short-stroke eycles with 
a high fluid temperature of 680° I 
(64,500 cycles were at tempera- 
tures of 650° F to 680° F) before 
excessive leakage developed. \ 
hard chrome plated rod with 5 
microinch RMS finish was used in 
these tests, see Figure a 

Metallic seals such as piston 
rings, reed seals, labyrinth seals 
and others of special design, Fig- 
ure 2, have been under develop 
ment and test for several years now 
with encouraging results. North 
American and Boeing have done 
much of this. Surface treatments 
such as flame plating and Ele« 
trolyzing are being tried as possi 
ble ways to overcome the heating. 
seizing, and high-friction tenden 
cies of some of the materials. 

Sealing is a tough problem, but 
it looks as though it can be licked 
It hasn't been too long since 
100° F looked like the end of the 


line for organic seals. Now, it 


Rod sea/ assembly 










ws — 





Labyrinth lop fit seal 





looks like they can be used at 
700° F, and metallic seals will 
werk at even higher temperatures. 
@ Other Approaches—In case 
no real solution to the fluid prob 
lem is found, other ways are going 
to have to be worked out to make 
high-temperature hydraulic sys- 
tems work. For example, if a fluid 
with all the necessary properties 
but thermal stability is eventually 
found, cooling systems may be 
needed. The added weight and 
compli ation of a cooling system 
are not wanted, of course. 

Fluid with a low bulk modulus 
which evolves gaseous products 
when exposed to high temperatur s 
will need some way to keep bulk 
modulus from getting even lowe 
rhis would be a deaerating or de 
vassing valve, and again means 
more weight and something else 
to go wrong. 

Complete flushing of the system 
after one or two flights may be 
better than complicating the sys 
tem. Low temperature limitations 
may have to be changed to get the 
needed high-temperature perform 
ance. System simplification to 
eliminate as many places as possi 
ble where sealing is necessary 
should be practised. Packaged as 
semblies, for example, eliminate 
many connections and leakage 


points, vvy 


Metalic O-ring 


Molded rod sea/ 






FIG. 2. THIS MYTHICAL CYLINDER shows some of the many kinds of metallic seals being tested to determine their 
suitability for use in high-temperature hydraulic systems. 





‘Progress of future fluid power system designs will be governed, to a great extent, by advances achieved 


in fluids and seals 


iny breakthrough on these two basic elements will accelerate system development.” 


“The problem areas with regard to fluids involve physical properties such as lubricity, bulk modulus. 
high-temperature stability, viscosity, flammability, and radiation resistance. Certain materials, such as Bis 
ether, exhibit good. high-temperatur. stability and excellent resistance to radiation but become solid at 


20 F. On the other hand, certain materials are fluid at 


100 F, thermally stable at 550 F, but are poor in 


lubricity. Therefore, it will be necessary to design systems and components around the fluid limitations.” 





SORRO PRETE. Hydraulic and Pneumatic Section. WADC, at the Fall 1958 Meeting of SAE Committee A-6 
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Useful Literature 
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Cuno Engineering Corp 
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HERE THEY ARE! 


The SMALLEST=and the FASTEST= high 
pressure pneumatic solenoid valves ever made! 


On the left above, the world’s smallest 3000 psi pneu- 
matic solenoid valve. (Overall height 35s", total weight 
3.04 oz.) Beside it, the world’s fastest 3000 psi pneu- 
matic solenoid valve, with a response time of 0.018 
seconds! Developed by Walter Kidde & Company, and 
now available on an off-the-shelf basis, these two valves 
were developed primarily for missile applications, but a 
glance at their specifications and performance data sug- 
gests uses in both today’s—and tomorrow’s — high-speed 
manned aircraft. 


For more information on these new tested and proven 
valves, as well as more than 100 qualified pneumatic 
system components, write to Walter Kidde & Company 
pioneers in aircraft pneumatic systems, and svill first 
with the finest in pneumatic components! 


District Sales Engineering Offices S&S 


Dallas, Tex.—Dayton, Ohio—St. Louis, Mo 
San Diego, Calif.—Seattie, Wash.—Van Nuys, Calif.—Washington, D. C. 


KIDDE VALVE =+872071 (The tiny one) 

Operating Pressure 0-3000 psi 

Temperature Range -—75°F. to +350°F 

Leakage 3cc/hr 

Flow Equivalent to .05 orifice 

Operating Current 5 to 1.5 amps 

Operating Voltage 14-30 V.D.C. 

Mounting by tubing support 

Life 100 to 10,000 cycles. depending 
on operating conditions. 

Weight .19 ibs 


KIDDE VALVE =872458 (The speed demon) 
Operating Fluid Dry air/nitrogen gas 
Operating Pressure Range 80 to 3250 »si 
Proof Pressure 4875 psi 

Burst Pressure 8125 psi minimum 
Ambient Temperature Range —65°F. to +-160°F 
Flow Factor 1.37 

Voltage Range 18 to 30 V.D.C. 

Current (28 V 80°F.) 1.2 amps 

Coil Resistance (80°F.) 21.5 to 24 ohms 
Weight 1.40 Ibs 

Response Time 0.018 seconds 


Walter Kidde-Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd 
Montreal—Toronto— Vancouver 


Walter Kidde & Company, Inc., Aviation Division, 1216 Main Street, Belleville 9, N. J. 
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_ Society of British Aireraft 
(Constructors holds their annual 
exhibition and Flying Display mn 
Farnborough. England during the 
first week in September. each veat 
\s a part of this, there are always 

inv new fluid power develop 


nents for aircraft use. This vear’s 


=! Ww was no exception 


@ Ramjet Svstem— Hydrauli 
juipment for a Mach-3 ramjet 


craft was shown by Turner Mig 


{ Wolverhampton, England 
‘ the ramjet engine has no 
tating parts and cannot drive hy 
raulic pumps much of the hy 
lraulic power is provided by 


round-charged accumulators. Hy 
raulic cylinders are used to eject 
the entire pilot s compartment be 
suse the Mach 3 speed makes ar 
ection seal impractical Hydrau 


vlinders which are a part of 


} ipsule, extend retarding sur 
sto slow the « ipsule before the 
irachutes to lower it are opened 
rivir controls for this aircraft 
the Turner-Le Due design 
axial construction to keep 

ind weight to a minimum." 
\nother interesting application of 
lraulics on this aircraft is in the 
wtering system. A. six-stage 
troller meters fuel to the six 


es of the ramjet engine. Each 
troller stage is i diaphragm-op 


ive The valves are plung 


hich move up and down in 

| eeves, To Keep friction 
lown and increase control sensi 
! i hvdraulic motor rotates 
sleeves ¢ ntinuously. and virtu 


ill minates breakaway friction 


@ Pumps—New York Air Brake 


( Stratopower pumps built in 


by ind under license by Integral 


Lid. were shown. These pumps are 


| axial-piston types for 


LIED HYDRAULICS 
\ TICS & have a detailed de 
/ ‘ LeDt lying 
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PERFORMANCE CHARACTERIs- 


TICS of the Fairey servo valve. 


pressures to S000 psi with delivery 
rates of | to 30 gpm af drive 


speeds of 3000 to 5000 rpm 


@ Valves —Fairey Aviation Co 
Ltd. showed a new hydraulic servo 
valve which consists of a= short 
sleeve with optically flat ends that 
moves between the optically flat 
surfaces of two platens. Moving 
parts are designed for minimum 
inertia and static and dynamic 
forces are balanced. Input to the 
valve is through a torque motor 
Input current vs. flow character 
istics are shown. Where flow rates 
higher than 1.8 Imperial gpm (ap 
proximately 2.2 U. S. gpm) are 
needed, the valve may be used as 
the pilot for a higher capacity 
valve. Thirty Imperial gpm at 5000 
psi can be handled this way. Pres 
sure to 4000 psi can be handled by 
the first-stage valve 

A new rotary valve has been in 
troduced by H. M. Hobson Ltd 
The rotor is supported by two 
roller bearings to eliminate con 
tact with the stationary part of the 
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SECTION through the Hobson ro- 


tary valve. 


valve. Clearance between the rotor 
and sleeve is 0.00025 in. This 
clearance keeps leakage down, but 
still prevents silting and keeps 
breakaway friction low. Port de 


sign keeps dynamic forees due t 


fluid flow down. Both manual u 


a differential lever or 


put through 
torque motor input may be used 

Moog servo valves are now be 
ing made in England by Dowty 
Equipment Ltd., Cheltenham. Eng 
land under a licensing agreement 
with the Moog Valve Co. of East 
\urora, N. ¥ 


@ Filters —tFilters for 3 gpm at 
3000 psi and 14 gpm at 4000 psi 
were displayed by Fairey Avia 
tion. A range of filters to handle 
up to 40 gpm at 4000 psi was 


shown by Palmer Aero Products 
Ltd. These are made under license 
from Parmatic Engineering Ltd 
of Canada. Sintered bronze ele 
ments are used, They remove 
100% of 5-micron particles and 
98% of 2-micron particles. These 


filters also have automatic sealing 














CIRCLE 5S? a> 















THESE FLAME-PLATED TURBINE SHAFTS 


can really take a beating! 








Turbine shafts in ballistic missiles must tyrn smoothly at terrific 


oa 
2 


speeds . . . stand up under intense heat. That's why critical points 





of wear on these shafts for Atlas, Thor, and Jupiter missiles are 
Flame-Plated by LinDe’s unique process. Engine systems for all 
three missiles are built by Rocketdyne, a division of North Ameri- 
can Aviation, Inc. 


Flame-Plating is LiNDE's special process by which a hard, 
thin coating of tungsten carbide, aluminum oxide, or % 
other materials is applied to a metal surface. Flame- 

jf Plated coatings have outstanding resistance to wear, 
abrasion, and fretting corrosion, even at extreme tem- 7 
peratures. They consistently outlast hard chrome plating, 
tool steels, and in some casés even solid tungsten carbide. 
Flame-Plated coatings can be used as coated (125 micro- 
inches rms), or ground and lapped to better than one a 
micro-inch rms finish. ae 


If you_have a wear problem that could be solved by a harder, 


Pracipal weer surhaves of mille tur longer-wearing surface—call your nearest LINDE office and find 





bine shafts Flame-Plated by LINDE out what Flame-Plating can do for you. Or write Flame-Plating 

with tungsten carbide are indicated Department, LinDE ComPANy, Division of Union Carbide Corpora- 

by arrows. tion, 30 East 42nd Street, New York 17, New York. 

Le) inde 

Meo te e 
Linde’ and “U Carbide” are registered trade-marks 
and F-L-P Pade i ee 
* % \ 











50 million 


pores per sq. cm. 
clean hydraulic 
fluids to 0.45y 
absolute 


COMPARE FILTER STRUCTURES 


MICROWEB 
FILTER 


This new process volume filter makes 
available to missile and aircraft engi- 
neers the first positive means of elimi- 
nating servo valve failures due to dirty 
oil 
l the fam 


M 


Millipore 


CROF 


SF PRE M 


LTRATION 





MILLIPORE FILTER CORP. 
Dept. AH, Bedford, Mass 
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Release volve 


for. 
é were, 


se/ector 


PRINCIPLE of light- 
weight fail-safe hy- 
draulic system used 
on the Blackburn 
NA 39. 


7 








for element changes and automatic 
bleeding. They have been impulse 
tested to 100,000 cycles from zero 
to 6000 psi at a frequency of 6 


cps. 


@ Lightweight System—Bri- 
tain’s newest nuclear strike naval 
the Blackburn NA 39, in- 
corporates a system 
handle 
emergency conditions without the 


aircraft, 
hydraulic 
specially designed to 
weight that goes with system dupli- 
\ pressurized main tank 
tanks. Each 
emergency tank feeds a pump. Oil 
main tank di- 
The 


circuit diagram is simplified and 


cation. 


feeds two emergency 


is not fed from the 
rectly to a pump or pumps. 


only shows one cylinder. Connec 
tions for the other cylinders would 
be the sarne. 

If one of the pumps should fail, 
system operation is normal exe ept 
for the reduced operating speeds. 

leak in the tank or between the 
and tank lets the 
the tank the 
piston to the end of its 
This operates the emergen- 
the tank to 


pump pres 


sure in main move 
divider 
travel 


cy switches in warn 


APPLIED HYDRAULICS & PNEUMATICS 


the pilot that he is on emergency 
It also switches the control sele« 
tors to emergency position. Operat 
the then 
operates the shuttle valve and re 
to extend the 


lox ks 


be operated 


ing emergency selector 
lease valve 
The 
the 
again until the 


piston 


release valve open so 


system cannot 
release valve is re 
set. 

The system operation is the 
same for leaks upstream or down 
Of 


if it is downstream of the 


stream of the normal selector. 
course, 
selector, it won't show up until the 
selector is operated by the pilot 


e Ground Handling 
hydraulic 


An appli 
cation of power to 
at the 


borough Show was a hydraulically- 


ground handling seen Farn 
stair 
Hook, 
Air 


are used to ex 


operated mobile passenger 
Edghill Ltd. of 

England for Pan American 
Hydraulics 


made by 


ways. 
tend and retract the stairs, actuate 
pawls to lock the stairs so they can 
not shift in case of hydraulic fail 
the truck 


extending four cylinders 
vv 


ure, and stabilize and 


stair by 
at the corners of the truck. 


MOBILE PASSEN- 
GER STAIR uses hy- 
draulics to extend 
and retract stairs and 
to stabilize the ve- 
hicle while passen- 


gers using the 


stair. 


are 





H 
di 
b 


His 


He distills writing! 


naive is 


Every line in every 


AppLiep Hyprautics & 


e runs the only 
stillery in the 
siness press 


through his still. 
When it comes out 
it’s Distilled Writing 





Why Distilled 
which imnaiyZes ls powe 


study. But 


App 


and brings you 1 


Writing? 0} LieD HypratLics & PNEUMATICS 
f ] ew ice as requires 
ad 


Pp should be hard to re 


Our tech il cop = distilled: extra ore but none of the tacts 


Distilled 


ve you 


are 
suet ed t nats ett iKes cle I Concise bright reading 
Writin 


irticles to 


whi h high 
gel 


layouts 


ed to help you 


& 


Ohiec 


Pneumatics 


2 Hu >Uperior 


Applied Hydraulics 


NEW YORK e HICAGO e LOS ANGELE 





Look for magazines 
with these identifying 
symbols — Registered 


= 
COL 


industrial Publishing Corporation 


Trademarks of The 


December, 1958 


PNEUMATICS Magazine goe 


David Kinsler 


of 
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Fall // ‘yer Ring SPRING 









LOADED 


AVIATION 
COMPONENT, 





The Fa CJ"* Wiper 





Scraper Ring is Spring onan Rh 7 
Loaded causing Squeeze 4 Phy 
Grip Action on the O.D DAT A - 
of the piston rod during 4 
entire cycle. This pat 
ented fteature maintains " 
a uniform, continuous — - 
pressure on the wiping ACTION ; 
edge of the ring at all 
times, stopping any buildup of foreign 
natter between the ring and the rod 
Universal Fitting sure to any desired level. Inlet pres 


a saves weight sure range ts 90 to 6000 psi with a 


reduced pressure of 30 to 00 psi 


lt automatically takes up wear, main f g 
f iz (ting gives ; 
taining NEW RING PERFORMANCE 2 - ' mS ere F below inlet pressure Contorms to 
Dehtiettn te dem ae eduction in weight. It is made tor MIL-R-SS72A Maas Ou 
! La use n AND LOOd0 bosses in < > 
( D.. Boonton. N. ] 


eters '/2"° through 13 


cordance with AND 10064. Bosscs 


for any commercia 


use AN and MS num j 
bers in use by the ~ 
Military and Aviatior “\ 

4 ‘ 


ndustry since 1944 
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Gas Booster 
Manufactured in accordance with MIL =e hydraulically driven 


$-5049. (*Closed Joint) . ' } 
Built tor guided mussile ground 


support equipment the model 9764 
boosts gas inlet pressures of 100 to 


7) 


OO pst through three stages of 


ACE PRODUCTS CO. 

















1820 N. 12th St Toledo 1, Ohio compression, and delivers up t 
Est. 1935 OOO psi. It has a capacity of 80 
cin The hydraulic drive permits 
wn operation with variable inlet pres 
sure without requiring a reducing 2 


{and requires 


ilve. Unit ts air-coole 


GABB ta 
may De Ose! ovciner: SINCE no 
swing clearance is needed. The fit 
a 1 
ting is made in both integral hose 
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Air Pressure Regulator 
ae for 6000 psi no lubrication The issembly 1S 


ut mplete with all valves pressure 
Desione tor svstems tha of se il hos , y 
j : aues Am Sarery aevices otain 
te at differen pre-se pressures ; | , 
: . . ess steel tubing and fittings are 
R\ | ve wives infinitely j ; 
sed throughout Haskel Engi 


TANK FILLER CAP eon & Sap ( Glendale 
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The Model FC-3500 is the first tank 
filler cap to successfully pass all test 
requirements of MIL-C-7244B (ASG) 
applicable to fuel, oil, alcohol-woter 
and hydraulic reservoirs 

Lever action design permits cap to be 
opened safely ynder pressure and 
removed completely with only o 35 turn. 
Now ovailable in 1.5, 2, 3, and 


Servo Valves 


\ new catalog on low-flow serv: 


valves contains curves and schema 


tics which show the design and pet 


tormance of the valves for military 





3.82 openings ndustrial and research applications 
Write for free literature. iable pressure settings over « The 3-color, 6-page brochure has a 
wide range. It is equipped with detailed glossary of servo valve 
continu duty solenoids wired t terms and a cutaway photograph of 
GABB SPECIAL PRODUCTS Inc. way switch and a 2-position a typical valve in : series MA. 7 
WINDSOR LOCKS, CONN panic switcl The panic switch Valve Co. Inc., East Aurora, N. 

vents the valve reducing the pres CIRCLE 503 ON TIME-SAVER CARD 
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Reducing Valve 
... for high pressure air 


Designated MC 3640 the valve 


1s compact nad lightwe wht Ma {¢ 
for airborne pneumatic systems tt 
meets MIL-R-S > With pressure 

the inlet port tron j ro O00 
pst pressul i ri 
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Hoses of Teflon... 


in re < pro 
sub S$ of « Nk CAs 
by Aer p ¢ / \ 
I ‘ } C y 4 pis 
mensiona nfor 1 < cr 
l hata ss \ Is 
ner yp» nt f 
n izh press St t t 
na super pe t } f 
rate. A sel 
nformation on hoses ft 
SPEcit i ap} 1Ons 
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Hydraulic Pumps 


. . » for high temperatures 





lual pt ping clements, for speeds 
p to 7500 rp Fluid temperatures 
to 550 F and ambient ter peratures 

00 F. Capacities to 27 gpm witl 


Continued on next page 


December, 1958 











TO SOLVE YOUR — 
HIGH TEMPERATURE PROBLEMS 


We offer a Diversified Line of molded products. . . 
and a complete Custom Engineering Service 

with the experience and know-how to develop 
correctly designed, accurately manufactured products 
that will meet the most rigid military, governmental 
or commercial specifications 


HIGH TEMPERATURE DIAPHRAGMS~— in a wide range of 
synthetic and natural materials for operation from 
100 F to 500 F 


STAINLESS STEEL CLAD GASKETS—are available with 
linings of Fiberfrax, asbestos, Teflon and other 
synthetic materials, for temperatures of 2000 F 


FRICTIONLESS CLAMPS—with Teflon and asbestos linings 
will not wear. Retain their clamping action under 
extreme conditions of vibration 


Send us your specifications, and we will provide 
specific recommendations. Write today for your free copy 
of our catalog describing our products and services. 


GASKETS ¢ STAINLESS STEEL CLAD GASKETS ¢ DIAPHRAGMS 


i TEMPERATURE CLAMPS . MOLDED RUBBER PART: . METAL STAMPINGS 


METAL-TO-RUBBER BONDING 


THE 


AERO GASKET 


CORPORATION 


770 Hanover Street, Meriden, Connecticut 
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AVIATION Hydraulic Actuator .. . RlectroSystems Inc., Alhambra, 
COMPONENT tor use in in-flight wing flut Cals}., the wing unit weighs only 


39 Ibs and will deliver 200 Ibs force 
- ter test uses electro-hydraulic servo 
, to the wings 
DATA system that controls vanes which 


. CIRCLE 507 ON TIME-SAVER CARD 
oscillate in the airstream regulating 


Fa torce, frequency and amplitude. The 
device will automatically swee p Selector Valve 
pressures to 4000 psi. Maintains through a wide band of frequencies . . . for 3000 psi 
high volumetric efficiency because If values of wing flutter velocity 
r low internal leakage Merallic 1erodynamic force, or servo error Enclosed in che housing of the 
seals are sed throughout. Shaft seal exceed the set limits, a red light HP610100 valve is a solenoid-op 
is metal bellows type Pesco Prod tlashes and the solenoid bypass erated selector valve, a metallic 
My - Warner Cord. Bi valves are de-energized. This causes mesh filter with differential indica 
ford. Ohi the vanes to trail delivering no cof, 8 system relict valve, a gage 
lect int iiiabiaiiiie load to the wings. Designed by snubber, and ports for pressure, 


auxiliary svstem and return. The 


CARDWELL STANDARD 
HYDRAULIC POWER UNIT 








package iS desizned for O00 psi 
and cach component has been in 
lividually qualified. In addition to 
its Weight and space saving features 
reliability is increased by eliminating 
connections, also assembly time is 
speeded up.—// P Cor{ 
New Roc N. ¥ 
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Auxiliary Power Pump 
. ++ runs at 24,000 rpm 


Has an internal cartridge con 
sisting of hardened steel gears run 
ning in a cast tron housing and s ip 


ported by carbon journal bearings 
SSIBILITIES! Now. fror ; _ \ pressure-clamping feature gives 
tailored-to-fit'’ Mydrau 
ll standard parts 
WRITE TODAY for this t lescribes the new Cardwe 
Hydrau Program in detail, including drawirgs, specificat 


and price sheets 


DEALERS and DISTRIBUTORS will want this new pr 


italog gives you a mplete tine of Standard 


» U Write or oh 





ARDWELL MACHINE COMPANY tixed end clearance throughout the 


> 
a entire Operating range. Rating ts 

Franklin at 19th St. Richmond 11, Virginia * Phone Milton 4-4593 ; | i i 5 

0.5 gpm at input shaft speed ot 


24.000 rpm, 80 psi inlet pressure 
and a pump rise of 725 psi. De 
signed for using Ethylene oxide as 
fluid media.—Lear Inc., Lear-R 
Dir Elyria. Obi 
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AIR-MITE 


paooucries AIR PRESS 


| uth more Zuality features 








* Solid Steel Column. Greater strength 
ond rigidity. 






“ 
* 









* Brass cylinder, aluminum end cast- 
ings, Hy-Car piston cups. 

{ *® Accurately ground table. 

* Fost set-up and stroke adjustment 


have to “baby” an aAtIR-MITE 
hey're ruggedly built to 
t duc n work. Fr 
d eel colur he 
€ e every incl 2 Ww mK 
Fe e-for-feat cal 
t ‘ ecor 


1 Ton Capacity 


$8995 





cient press work, use AIR-MITE ntro alve 

Connected in po ° 4 oned on eithe je 

of on oir pre they e e, instantaneou 

press operating contr erotor t depre oth 

hendies te o fe e keeps attention on 

work ece, h ds out of the woy. F pre e f 


up to 160 ps 


ae AVR Mie eae “ 


44 W. KINZIE ST., C SAGO, ILLINOIS 








First Choice of the rocket 
industry... 


Three superitative Marsh products 
are widely used and approved by 
the aircraft and missile industry: 


m A RSH Pressure Gauges.. 








ibine the most advanced 
features ever found in pressure, vacuum and 
compound gauges. There is a Marsh Gauge 
for every conceivable application 


; MARSH Needie Throttling Vaives . 
1 because they are guaranteed to give micro- 
' meter regulation at HIGH pressures 


. pressure up to 10,000 psi—and any temper- 
ae ature up to 500° I 


MARSH Dial Thermometers... 





because they offer precision and accu- 
racy a precisio ndustry demands. Most 
nplete line; wide temperature ranges, dial 
S, patterns, finishes 
' 
a All Marsh preducts available with AND threads 
MARSH INSTRUMENT CO, Soles Affilote of P. Morsh Corp. Dept. 19, Skokie, tll. 
Marsh Instrument & Valve ( nada) Ltd., 8407 103rd St., Edmonton, Alberto 
Canada. Houston Branch Plant, ! Rothwell St., Sect. 15, Houston, Texas 
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REPUBLIC 


7.4 3 2 


INDUSTRIAL + ‘CHEMICAL + AIRCRAFT 





CHECK 


Quality Check Valves 


f several types — ball, 
poppet Hy-pressure, 
Free-flow all metal 
vario porting and 

pre ire ip to 5000 p 
Pipe and tube sizes up to 2 






RELIEF 


In-line and guided piston 
5 ‘ type Relief Valves. Metal or rubber seal 
* to 4” pipe or tube contr tions. Var 
! “ 
10ys metals. Many settings to 2750 psi 


—— Also Pilot-operated type, with 
a juick unloading and silent opera 


i ‘ F 
i= tion, 4” to 2” to 5000 psi. Remote 
ntrol pilot available 


PLUG 


SS 





Pre 1oOn-made Plug Valves f 
wide general use in brass, alu 
n alloy, or stainless steel 
to l 32° to 160°F 
With Teflon plug, -65° t 
F, without lubrication 
Aluminum alloy or stainless 
acl 


GLOBE 
AND NEEDLE 


Super duty shut-off valves, angle and 


tset, for = te 2000 psi service, "to 
wi ne mounting holes, and panel 
unting bre ackets. Also high pressure 


Nee ile Vv alves for 10,000 psi. working 
pressure prox ofed at 25,000 psi. One 
piece, stainless steel, "to 





LO-TORG SELECTOR 


Directional! flow control for serv 
ice up to 6000 psi Balanc 
ing principle uses line pres 
sure to make turning easy 
with short handle. 2, 3, 4 
way, with various drillings 
Side, bottom, and sub-plate 
porting. Panel mounting 
’ @ 2”. 





Ask for new catalog, No. 654A, 


showing entire line 


Distributors in principal cities coast to coast 


CHECK REEF PLUG GLOBE NEEDLE 


~~ vy = 
ar B= 
















REPUBLIC MANUFACTURING CO. 





15655 BROOKPARK ROAD e CLEVELAND 35, OHIO 


CIRCLE 89 ON TIME-SAVER CARD 


107 














sista aaa 


NEWS” 


pm the fluid power field 


_w— 
yv 


a 


W. HH. 
manager of the support services 
department at The Garrett 
Corp's AiResearch Mfg. Div.. 
Los Angeles. Calif Also G. E. 


Seibert) was named 


Irwin was appointed manager 
contract administration and R. pA 


latge assistant sales managet 


Dr. Martin Schilling, one o! 
the Army's top missile scientist- 
joined Raytheon Mig. Com- 
pany’s Missile Systems Div.. 
Waltham. Mass. He will serve as 
programs manager and director of 
advanced development. He holds 
the Army’s distinguished service 


award for wcomplishments m 


technical direction of missile de 


velopment 


The Navy Department has 
awarded a $144,000 contract to 
The Cornelius Co.. Minneapolis 
Minn.. for hi 
sors to be used on the Martin 
P5M. Grumman S2F. and Lock 
heed P2\ 


oh pre ssure compres 


Sundstrand Turbo, Pacoima 
Calif... published a 36-page bro 
chure covering its departments of 
research and development, testing 
and production. Titled “Capabili 
ties and Facilities.” it gives a com 


plete le scription of the Ly pe and 





quality of work done by the com 


pany 


Robert Lent has been named 
director of mi keting at Statham 
Instruments, Ine... Los Angeles 


Robert Lent 
Statham 
Instrument Inc 





ia 


He had previously been sales man 


ager at Baldwin-Lima-Hamilton 





The Weatherhead Co.. fort 
Wayne Diy 
Cleveland Diy \ireralt i! 
nounced the 185 

Win With Ermeto” contest. First 


prize of SLoOO was awarded 


Industrial na 


winners | thee 


President Albert J. Weatherhead. Jr 


Lovell O. Hatfield. Jr. of Douglas 
\ircraft Co. El Segundo. Calif 
His manuscript covered the use of 
fittings tor testing prototypes in 
iircralt hydraulic systems. A’ se 


nd prize Hf SLOOO was awarded 





congratulates Lovell O. Hatfield. Jr.. winner. 


Hoiding winning entry is Leo Veviun, Chiet cngineer of Vougias, and >. \. Mowell, Gen 


eral Manager, western division of Weatherhead 
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Gerald Coyne of Radiaphone Co 
Ine.. Monrovia. Calif... for his story 
on the use of fittings in supplying 
liquid nitrogen under high pres 
sure ino missile count-down just 
before firing. Eight third prize 
winners receiving S750 each were 
Joseph Naymick. Harris-Intertype 
Cleveland: John F. Murphy. 
Pfaudler Co... Rochester: F. M 
Menzel. Rich Mfg. Co.. Portland 
Ore Philip J. Guillet. RCA 
Moorestown. N. J lt. B. Courte 
ney. Carrier Conveyor. Louisville 
Charles Ff. | Fairchild 
Missile \ Aireraft. Hagerstown 
Vid: Charles A. Davis. Ohio Brass. 
Mansfield, O.: Ro W. Hughes. Joy 
Mie. Co. Michigan City. Ind. Bal 


ance of the prize money was dis 


Stoner, 


tributed’ as follows: 35 awards of 
S1OO. LO awards of S50. and 100 
awards of SILO.0O0 

Over SOOO engineers in the 
Lnited States and foreign coun 
tries requested entry blanks and 
over half’ of these part ipated in 


the « ompetition 
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NEW! MORE Powerful 
e 9/16" MINIATURE 
AIR CYLINDERS - 4-WAY AIR 
VALVES - QUICK CONNECTS 





NEW more powerful *%,” bore spring return and 
double acting MINIATURE Air Cylinders to com 
plement our widely used %” bore ylinders 
NEW 4-way Air Valve, Quick Connects, AC. and 
D.C. Solenoids, fittings, mountings and other 
needed iteins to improve your automatic tooling 
and production devices of new end products 
Made for MILLIONS of cycles of trouble-free 
operation! Modestly priced 


Write NOW for NEW Bulletin MA 





> MA Me 
Chippard INSTRUMENT LABORATORY, INC. 


7368H Colerain Rd., Cincinnati 39, O. « Phone: JA 1-4261 


Manufacturers of RF. Coils, Electronic, Equipment, Miniature Pneumatic Devices 
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NEW 


SINGLE OR 2-SPOOL VALVE 






PARALLEL VALVE 
) for heavy duty industrial 


MYORAULICS mobile hydraulic applications 


Capacity: 












=~ 
at 20 ft./sec. 
MAX. PRESSURE: 1500 PSI 
Features: SPOOLS — fully balanced, self 


centering, accurately feathered for fine metering 
action — separate ball checks for each spool. 


CARTRIDGE type relief valve has hardened seat. 
TRIPOD mounting feet for easy installation. 
CHOICE of many modifications 


ve GRESEN Mfz. Co. 


LITERATURE = 405 35th Ave. N.E., 





Minneapolis 8, Minn. 








Note the built-in 
langers in the 


old svstem bheiou 


Piping removal neces 
sary toclean filter boosts 





maintenance cost 





Wrong sized pipe often 3 
used, due to size of inlet —__FY 


port on pump 


| Ordinary Suction Filter Assembly | 








In-tank filters require 
more costly openings 
and pipe retainers 


Impossible to determine 
when to clean with filter 
submerged in tank 
Clogged filters cause 
90% of pump failures 
by cavitation 


Tank must be cleaned 
often to remove settled 
dirt. Dirt breaks down 
oil and additives 


*Depth of oil that can 
not be utilized. Low 
intake-pipe opening with 
Tell-Tale permits more 
oil to be used 





Compare—See Why Tell-Tale Filters Are Best 


PATENTS APPLIED FOR . 
’ See 






ome ib _--- 


ee 





The ROSAEN COMPANY 


1776 EAST NINE MILE ROAD + HAZEL PARK, MICHIGAN 


oil tirough glass 
port, prevent dry starts 
or air entrainment going 
unnoticed 

Indicator tells when to 
clean the filter 

Filter reached for clean 
ing through end-plate. 
Normal cleaning time: 
only 5 minutes 


Filter Assembly | 


Only small round hole 
needed, for minimum 
installation cost. 








Proper pipe size assured 
by following Tell-Tale 
inlet-port size. 





Tell-Tale pressure-drop 
controls prevent pump 
cavitation. Proper con- 
trol is selected to suit 
make and type of pump. 
Low intake-pipe opening 
keeps tank clean, pro- 
motes longer oil life. 
Tell-Tale filter assembly 
replaces ordinary assem- 
blies without rearrang- 
ing other components. 
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NEW 


PRODUCT 





FLOW CONTROL VALVE 
. . » is temperature 


jump feature red 


Ing with sudden pressure surges 


uces the inlet open 


v ke 


CIRCLE 309 ON TIME-SAVER CARD 


FOUR-WAY AIR VALVES 


solenoid ty pes anc 


in 44, +8, 42, and 


are replaceable 


CIRCLE 310 ON 


1 air pilot Operated 


NPI Seats 


in 


wA 


TIME-SAVER CARD 


AIR LINE FILTER 
. . « with automatic ejector 


Designation: Ari 


The 


d Al 


first stage sepa 





compensated .. + have controlled expansion 

Features: Reduces flow variations seals 
from temperature changes by 75 Features: Leakproof sealing trom 
Sensing mechanism automatically 28 in. vacuum to 150 psi. Low 
breakout friction. Have balanced 


direct-operated spools which, with 
the controlled expansion seals, al 
low -am pe rage 


= 


we) 


0 





use of small, 
stroke 


operation allow complete valve re 


the 
solenoids. Short 


low 


and direct 





ye a 
| ee Sa . 
1 {ke 
= 
ies orifice size to compensate 2 a ‘ 
tor changes in fluid viscosity. Re i, a 
s no external drain. Built-in ' : 
ecK Vaive for everse tlow Re 
( n th tT LOO0 , ' 
| m in versal in less than one electrical 
CIp!l Inve n 4 inrere iInveoeaudic cycle Valve Pp assages exceed area ot 
wit y of rl ' 
‘ faxi Cvers standard pipe 
tlow 100 Ipn Adjus nt 1s 
per-proof. An optional anti Specifications: Single or double 





24-HOUR DELIVERY! 


and one low price for any 
mountings! 





of 4 C20 SERIES 


HEAVY-DUTY 


Non-Cushioned 








Operation: 


rates moisture and heavy contami 


nates and discharges them SEC 


Tine 





filters our « micro 


Moisture 


tloat ope rated and may be used wit! 


ond 


STALC 


SCOP IC particles eyector 1s 


nt air tlows 


CONTINUOUS OF INtermitt« 









PAT. PENDING 











AIR or HYDRAULIC 
CYLINDERS... 





@ 150 psi 
@ HEADS 
e RODS 
@ BORE 
e@ QUICK 
Write, NOW for Bulletin #358 


THE SHEFrcR CORPORATION 
15, Ohio + Phone: VAlley 1-0320 


Manufacturers of the Industry's most complete line of 
oir and hydraulic cylinders 


SHEFFER 


Cincinnati 


RIE RS NA iW 





Eliminates leaks in oil, air, 
water, vacuum, chemical lines 


Tru-Seal saves hours in assembling piping 


installations because it enables you to 
run your pipe lines in any direction you 
wish, quickly and easily—without having 
to recut and re-thread piping sections 
Wherever used on air, oil, water, steam, 
vacuum or chemicol lines, it seals perfectly 
ot —100° F. to plu: 500° F.—withouf the 
use of pipe dope. Its installation requires 
only light tightening torque, thus elimi- 


nating over-tightening damage to valves, 
pumps, and other fittings. 
For furthe r information write . 


\ TRU ‘SEAL DIVISION 


FLICK REEDY CORP 


compressors 


2008 N. Hawthorne, Melrose Park, Ili. 


“Miller Fluid Power” is also a Div. of Flick-Reedy Corp 








Thread LW 





Tru-Seal 
onpipecr SEAL ae 
fitting as SIDE 
far asit PF rT) 
will go ' 
hand tight 
- - 
E Thread pipe 
or fitting 
_ 3 threads 
C nto port 
f Point in 
f desired 
direction 








" } 

to complete Crs 5 

leakproot ay 

assembly YA ; 

only light yA <A 

torque t ee 
required 
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Will handle up to 1300 cfm and dis 
charge up to 500 ga! of moisture 
per hour with no loss of air. A tex 
removes particles 


microns and can be re 


tile cartridge 
lown to 
placed without removing the unit 


trom the line 


Specifications: Made in to 3-in 
NPT for press res to 250 psi 


CIRCLE 311 ON TIME-SAVER CARD 


SECTIONAL CONTROL 
VALVES 
. . « for mobile equipment 


Designation: S4 & SO Series 


Features: Rigid body permits high 


er pressures without spool bind 
Spools are hydraulically balance ! 


and not affected by back pressure 


Shifting torce 1s the same tn either 


lirection. Sections may be asset 

bled in any sequence. Neoprene 
rng and Wipe! seal on stet keep 
out dirt. Inlet section can be pro 
ided with or without a relief valve 





Specifications: Series flow pattert 


lets more than one cylinder or mo 
Or operate if ne same 1m < 
gardless of load. In neutral, cyl 
inder ports are blocked 1d «(Onl 
tlows directly through the valve 


sections to the reservoir. Rated for 


tlows to 35 gpm. Can have up t 
10 sections. Pressure drop at rated 
tlow psi for the S4 and 10 psi 
for the SO 


CIRCLE 312 ON TIME-SAVER CARD 


AIR-OIL BOOSTER 
. . « develops 22,500 psi 


Designation: Airhydro 


Features: Operates on air supply of 
100 psi. Air reducing and control 
valves give intermediate pressures 
within the range of each model 


Pump maintains static pressure in 


December, 1958 








lefinitely without consuming ait ings are rubber reinforced with 
fabric. For use with all hydraulic 
fluids and water. Inlet & outlet 
valves are spring-loaded ball type 


with cast stainless steel bodies 


Stainless steel internal parts. Pack 


Specifications: Made in 9 models 
with hydraulic pressures from 62 
ro 25,000 psi W eighs 52 to 78 Ibs 


i) 


All models are 12 in. high and have 


) 


liameters trom 7! to in 
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Continued on next page 






Wa 


HYDRAULIC 


FILTERS 


for Hydraulic and Oil 
Re-circulating Machinery 















Capital Hydraulic Filter Units are 
smaller than ordinary filters but with 
filtering capacity equal or superior to 
many larger filters. Small size permits 
greater latitude in design, particularly 
where space is restricted 

Capital Filter Units are designed with 
one-piece construction no screws or 
nuts to work loose and be lost or mis 
laid. Simple and easy to clean by any 
method 

Made from specially designed woven 
Monel wire, with narrow corrugations 
presenting the greatest filtering area. 
Monel support supplies extra sturdiness 


Capital Filter Units are made in 4 Types: 


* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type). 

* MONO-BILT Standard All Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 
Metal Insert and Cadmium Plated Top 
and Bottom 


* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 





Capital 
Line Type 





Filter 






Built from Monel Metal they are im- 
pervious to rust and corrosion, 


(| APITAL ENGINEERING & MFG. CORP. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
CIRCLE 19 ON TIME-SAVER CARD 
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num Dody and oil-resistant di 


phragm 


NEW 


PRODUCTS 





QUICK RELEASE VALVE 





for exhausting air . 
cylinders 
De qnat 
reatures 
P Operation: Air press nterin 
\ the supy I) fore { 











a 
as: 
> 


\ > 
\ 


” a = / 
S of ™ : 
Flow Us > 
Regulator . 2 \ v 


eo 


Pilot operoted Check Valve 
Counter Balance Valve 


) v = 
wT fT 


THE START 






Check Volve 








lock Volve 






Solenod 
Valve 


_— 
Velocity Fuse 






ac aoc 
a ry 
at f High Pressure 4 A 
3 Filter te KC 
s ™~, x + 
~~ 
=P > Fa * 









Ol... \ 
G FLOW IS OUR BUSINESS 


f applications 

ious types © t 

ue” aie Tools, Farm Equipmen 
nq 6 





n 





CONTROLLIN 
“ue sild 






valves h 






A f the above , 

3 Mater al Hane - j to the Military for 

soir : valves 
and Earthmoving Company has also supp ed 
ngineering “° unchers $ our e 

Waterman Engine ment and Missile Le d take advantage © 

ad Support Equip ° app! cations 4" 

. a ou 

to send us Y 

nvite pu to blems 
We v y analyze your pro request AN and MS 
of nce to he'p roducts sent on ; suppliers of 4 Volume 
i. 8 on of these procv A\so fied ow Rate ane 4 aore 
Ls) evir - * ee sis to the Aircraft ! ™ 






aj 









ENGINEERING COMPANY 


EVANSTON, ILLINOIS 





WATERMAN 


725 CUSTER AVENUE 
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phragn ALANIS ik exXnaus pol 
closing it. Pressure also deflects tl 
rim of the diaphragm opening 


Wher 


pressure at the supply port ts re 


passage to the delivery port 
duced 5 psi it lifts the diaphragn 
trom the exhaust port and seats 


on the supply port, allowing 


exhaust to atmosphere 


CIRCLE 314 ON TIME-SAVER CARD 


HYDRAULIC GEAR PUMPS 


... have two-stage shaft seals : 
Designation: 3000 K Seri 

Features: Heavy duty roller be 

ings for tough appli 

bile ind eartl noving yuIpmMe! 

Spur gear design. Two-stage t 

seal prevents ex ‘ 





Specifications: Capacity 24 


rp if U0) rpi na | 
Made with standard SAE flang i 
shaft. or industrial fox nt 

Ports tor SAE split ¢ 


rons 


CIRCLE 315 ON TIME-SAVER CARD 


AIR VALVE ADAPTER 
. +». extends time delay 


Designation: P Adapr 


Features: Used as pilot sectior 

it will give delays uy ne inute 

Designed work in « bir ‘ 
a 


= 





a 


with the companys TD 
iny body in the Skyline series. Can 
have internal or external pilot suy 
ply. Pressure can go directly to eacl 


of three working components. A 


APPLIED HYDRAULICS & PNEUMATICS 








nodification 1 akes it possible tt 
supply pilot air from the valve 
body, through the body to the head 


CIRCLE 316 ON TIME-SAVER CARD 


AIR LINE LUBRICATOR 
. « fills automatically 


Features: O pplied by pip. 
4 ; 
reser 


E 


Fi 
<< 


H 
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TORQUE MOTOR 
to actuate servovalves 


Designation M 
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Save Time and Money 
with Flexon Reusable Hose Fittings 











ALL FLEXON REUSABLE FITTINGS 
now equipped with Easy Grip Hex 
for simple, speedy attachment 


here's no longer any need to struggle with special tools when 
you attach reusable hose fittings. Now you can attach reusable 


if the fittings are FLEXON 


fittings the easv way 


Every FLEXON reattachable fitting—male or female—has a 
hex on the stem. You can get a good grip on the fitting with an 
ordinary wrench for faster, easier insertion into the hose. And 
there’s no danger of damaging the threads or of damaging the 


seat of female couplings 


For your hose connector requirements where the serviceability 
of reusable fittings is desired, improve that serviceability by 
specifying FLEXON Reusable Fittings with the Easy Grip Hex 


Sizes start at hose I.D 


For all your hose assembly requirements take advantage of 
Flexon know-how. It may be the first step towards reducing 


your over-all fluid power costs. 


Flexon offers On-The-Spot Service 


the Complete Line for all Your Hose Needs 
@ Bulk hose in a wide range of . n Flexor fie nar 
types and sizes near your telephone to give 
@ Hose assemblies with stand- pts * the . 
ard or special fittings for all bor aa 
pressures j P ad ] Idi s 
@ A full line of crimped, reusa- n Flex H 1 
ble, swaged, push-on and spe- t ‘ g Dk ent is 


cial fittings, for all services 


a ee 
. 





a) 


a “) 
2 Flexonics a 


— 1385 S. Third Avenue + Maywood, Illinois 


in Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
Manufacturers of metal and rubber hose, expansion joints 
metallic bellows and aircraft components 
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Afterecooler and Cyclone 
Separator designed for 
cleaner. drver compressed air 


R. P. ADAMS CO., IN¢ 


249East Park Drive, Buffalo | York 


New 





The Adams Aftercooler and Cyclone 
lesigned to efficiently con 


Separator ar 


lensc 


to cool within 2°F 
Special units can be 


where if Is necessary 
of the cooling water 


i t range of 


supplied to 


requirements. In all 


unlimited 
the 


capacities 1S 


suit an 
flow rates 


maximum 


2 psi 


cases 


* to cool 
ade rated 


sressure loss at 


of 
its This wide range of sizes enables the eco 
Adams Aftercoolers 


virtually all 


nomical utilization of 


ind Separators in industrial 


»plication. For further information on how 
Adams units 


pr 


. II . ‘ " 
vi ly yur com 
Adams Aftercoolers and Separators will solve ye c 

vail 1 feruy tock to hand! 1) ‘() ed alr yblems and save you money, 
iv oc ) 
frm with OO nal 5 19 





THE MOST REASONABLY PRICED ENGINEERED 
QUALITY CYLINDERS AVAILABLE 


. CROSS MANUFACTURING CO. 
LEWIS, KANSAS = PHONE EA 4-5525 


WRITE «+ WIRE + PHONE 
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USEFUL 
LITERATURE 


PRESSURE GAGE SNUBBERS 
and mercury receivers are in 
booklet prepare { by 
New York, N. y 


The snubbers are made of corrosion 


cluded in a 
Chemiquip ( 
resistant materials in ind |! n 
pipe sizes and are used for pulsation 
surge dampening on gage lines. Th 
mercury have a 
ot 125 “UL 


S000 psi 


CIRCLE 411 ON TIME-SAVER CARD 


receivers capacity 


and a pressure rating of 


CONTROL VALVES fe 
a fully guided plug and lift-o 


design are 


from Conofiow ¢ i hilad 
Pa. It shows how the cor 
ot single seated 
} 


rugged 


turing 
It seat 
shown in bulletin LB 
nbinatior 
valve box 

cylinder actuator 


The bulletin 


sign features such as the 


Vive 
response describes de 
extra tr 
wall which meets 
ASA rating 


CIRCLE 412 ON TIME-SAVER CARD 


body O00 psi 


BRAZED TUBE FITTINGS 
for 


room tor threaded fittings are illus 


ciose quarters where there isnt 


trated in bulletin 4375 released by 
Parker Fittins md Hose Di 
Parker-Hannifin Corp., ¢ lan 


Oi | 


Fittings have a pre-positione: 
silver alloy ring that requires only 


insertion of the tube ; i 
Joint 


applying 
streneths are 140.000 


/ OOO ps in 


heat 
psi in tension anc 
shear 
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HYDRAULIC CUTTING TOOLS 
with high thrust for shearing 
rod, 
tubing are presented 

issued by Manx Mfg. ¢ 
l/l. The rugged tools, trademarked 
Op 


in the 70 page cata 


wire, steel billets, strip, and 


n a catalog 
Bradle 
Gillotine, are all hydraulically 
1. Included 
log are power packs, valves, control 
} 


ipumps for 1S¢ 


erate 


switches, and han 


with the tools 
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POWER PACKS 


ro OVOO ps! made 


for pressures 


with gear, vane 
ire featured in a 
| brochure issued by Lincoln Suppi 


Pau lucket R I Ir 


or piston pumps 


} Ce gives 


APPLIED HYDRAULICS & PNEUMATICS 





Ompliete description of the units 
which include suction filters, ad 


justable relief valves, oil level gages, 


and air breather and filler caps 

Standard units have capacities to 

O gpm and specials can be built 
iny Size 


CIRCLE 415 ON TIME-SAVER CARD 


LOW PRESSURE COMPRES- 
SORS for heavy-duty industrial 


se wit! i} 5 te YY? ctm are 
vered 1n eatlet available from 
/ Vl ( p ’ P In 
ed c t-cylinder units 
leve ping | res Ds! 
vith | VE rec n ) O00 
p. press ngi 
ble , , wled 
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CONTROLLED SPEED SYS- 
TEMS sing pneumatic actua 


S¢ HiwWeEs raue 1 


rer ‘ rr f 
cnsiot } s 


Controlled 


Kis 
” Speeds Systems 


) ] \ / 
Ml rs |p l 1? ( 
Typ pt is are detaile 

( ] se fT p e, rewin 

nsio! ] sv ni [ 
Svyster , py ble to bas 


ing processes 
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COMPRESSION PACKINGS 


n bot sheet nd rod seal types 
esc ibe phie pre 
pared by FE. F. H n & ( 
I f } | named Val 
P he line s been reduced 
nly SC | sw covet ¢ 
ul lus r¢ lr 1d ¢ 
Oll | KINgs if ll types of rubbe 
nd asbestos snec | ck nys if 
( on, flax, jute mk nd asbestos 
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RELIEF VALVES pilot-oper 
wed cartridge type which can_ be 
built into pumps or other hydraulic 
components are shown in a catalng 


December, 1958 


sheet from Flusd Controls, Inc., 
Mentor, Ohio. Valves are made in 
four pressure ranges: 50 to 500 
psi; 500 to 3000 psi; 50 to 1000 
psi, and 500 to 4000 psi. The sheet 
gives a complete description of the 
valves featuring standard adjusting 
screw or hand knob pressure adjust 
ment with leakproof stem 
CIRCLE 419 ON TIME-SAVER CARD 


MAGNETIC FILTERS... having 
a cartridge for removing micronic 
non-magnetic particles are included 
na brochure announced by Wlkin- 
con Mfg. ¢ Omaha, Neb. Filters 
have an operating efficiency of 


99.9% on particles to 5 micavus 
Included is a graph showing ef- 
ficiency and pressure drop plotted 
against Contamination 

CIRCLE 420 ON TIME-SAVER CARD 


TUBING .. . for aircraft and in- 
dustrial hydraulic systems is de- 
scribed in bulletin No. 41 pro 
duced by Superior Tube Co., Norrss 
town, Pa. Tubing materials are 
grouped as carbon, alloy, and stain 
less steels; nickel and nickel alloys; 
copper-base alloys, and reactive met 
als. Sizes range from .010 to % in 
OD and .125 in. wall thickness 
CIRCLE 421 ON TIME-SAVER CARD 






The ARROW AUTOPNEUMATIC 
CONTROL is the answer 


to your compressed air problems 





ARROW TOOLS, INC. 


1934 S. Kostner Ave. 
Chicago 23, Llinvis 
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CIRCLE 55 ON TIME-SAVER CARD 
Simple, Secure 


..- Leak-Tight! 
this 
FLEXIBLE 
SEAL 
SEAT* 





KEPNER PRODUCTS COMPANY 
7321 West 59th Street . Summit, tilinois 


HYDRAULIC & PNEUMATIC 


CHECK VALVES 


ak PATENT 4FPUED FOR 


COMPRESSED AIR 


DRYERS 


AND CLEANERS 





Van-Acr. 
[DRY ER) 











OPERATES] 
FOR LESS cd | 
THAN 2 CENTS 

shaw PER 12,000 

CUBIC FEET ) 











VAN-AIR DRYERS purify raw com- 
pressor air — extract water up to 

1.07 ibs. per 1000 cu. ft. — reduce moisture to 
ZERO-dewpoint — remove contaminating bacteria, 
scale, etc. —deliver air uniformly clean and dry 

VAN-AIR DRYERS have no elements to heat, 
regenerate or regulate -- average ten minutes care 
per month — process air automatically with a non- 
corrosive desiccant (see diagram) -- operate with 
less than 1% pressure drop 

Many plants, shops and labs use the VAN-AIR 
to protect instruments, testers, circuits, etc 
Others use it to prevent fouling of chemicals, 
compounds, plastics, foods, drugs, etc. Some 
need it to reduce spoilage in product finishing, 
spraying, blasting, packaging, assembling, etc. 
VAN-AIR DRYERS are built in various sizes 

Capacities range from small 10 scfm units to 
arge vessels for entire plant output — up to 8000 
scfm and 6000 psig. Write for brochure 


VAN PRODUCTS CO.* MFRS. 


5713 SWANVILLE ROAD, ERIE, PA, 
CIRCLE 10! ON TIME-SAVER CARD 
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SCRIPTS OF 
INDUSTRY 





. News about people, manufacturers 


Thomas H. Thorensen = has 
wen appointed field sales manager 
lor Hannifin Company, De- 
Plaines. Illinois. a division of 
Parker-Hannifin Corp. Thoren 
sen, who joined Hannifin in 1945 
is production engineer. will direct 


ill outside sales activities 





fe 


T. H. Thorensen 
Hannifin Co 


C. A. Thomas 
Strotofiex, inc 


Formerly vice president of sales 
«. A. Thomas has been named 
Stratoflex, Ine.. 
Fort Worth. Texas. John Tullis 


as become vice president and 


president ol 


eneral manager. Ben Matheson. 

New York representative is sales 
Warren Harry is the 
new Division manager of the Fort 
Wayne. Indiana plant. and W. D. 
Rothell is Division manager at 
Los Angeles 


manage 


A. Napier of Logan. W. Va. 
was named sales representative for 
Schroeder Brothers Corp. He: 
will cover eastern Kentucky. south 
western West Virginia and west 


ern Virginia 


7; Spencer was nani d gen 
eral sales manager of Heudaille’s 
Buffalo Hydraulies Division. 
Ile was previously chief executive 
f the Fairmount Tool & Forging 


Division 


Allis-Clhalmers Mig. Co.. Mil 
waukee. Wis 


struction of new engineering, cle 


has completed con 


elopment and research facilities 


in Greendale. Wis 


and sales organization s 


Walter A. Penner has been 
appointed district office manager 
of the Worthington Corpora- 
tion’s Denver district office. Pen 
ner joined the company in 1938 
ind served in Various engineering 


and engineering sales capacities 


Teleo Ine. Cleveland. Ohio 
representatives and = stocking dis 
tributors of fluid power compo 
nents. have been appointed exclu 
sive representatives in’ Norther 
Ohio for Bendix-Westinghouse 
am and hydraulic evlinders 


Jay Instrument and Special- 
ty Company, representatives 
for Hanna Engineering Works. has 
opened a new office at 4918 West 
loth Street. Indianapolis. Indiana 
Ray Ruff is in charge of this 
othee 


Purolator Products. Ine.. 
Rahway. N. J. has named Jules 


Kovaes. vice president m charge 


of technical sales and H.C. Mou- 


wen manager of the Research and 


—_— 


H. C. Mouwen 
Purolator Prods 


Jules Kovacs 
Purolator Prods 


Development Department \ com 
pany vice president in charge of 
research and development since 
1950. Kovac now has expanded 
responsibilities for new product 
imarketing and spies ial eneineering 
services. Mouwen will be respon 
sible for new product development 


in filtration and separation 


APPLIED HYDRAULICS & PNEUMATICS 








Continental-Emseo Co. ha- Parker-Hannifin ¢ orpora- ind R. H. Estill will handle sales 


established an industrial sales ce tion named two distributors for in the states of North and South 
partment. headed by R. E. Schei- their line of piston-ty pe accumula Carolina, Georgia and Florida 
bel. The new department will have tors. The Louis H. Hein Com- Air Products Company’s new ex 
the responsibility for direct and pany with locations in Ardmore panded quarters will he located at 
dealer sales of swivel joints and Pa.. Jersey City, N. J.. and Balti 815 Fast 66th Street 
other industrial products more, Md.: Upton Bradeen & 

James Ltd.. Toronto. Ontariv 


eS B. J. McColl was named assist 
ant vice-president. Industrial Prod 
ucts of Dowty Equipment of 
Canada, Ltd.. Ajax. Ontario. H 


Is responsible for new product le 


The Flodar ¢ orp., Cleveland 
Ohio appointed Air Products 
Company, Savannah, Georgia. as ‘elopments in the industrial field 


exclusive distributor. E. V. Estill Continued on next pag 
uec n age 





R. E. Scheibel Vv. G. Converse Il! 
Continental-Emsco Scans Associates 


INCLUDE THESE ENGINEERING 


Seans Associates, Ine. or 
cently reanized VMichigar col 


poration. bos opewrt ts ves ol MILNE SST Cn aaa id 


12040 Farmin 





fices and plant at 
ton Road. Livonia. Mich. Vernon 


(,. ¢ ‘rac il. resident, st ted if 
onverse pu or - P ‘ speci y a ; es 


the company will engineer 






nanufacture hydraulic nechan 


eal and electrical equipment tor 


! | bg 

the automotive. aircratt and missile 

industries. Officer Directors are Uine 
Stanley R. Andersen, Robert COMPRESSOR 


A. Newhouse, Lee J. Sevmour 


ind Samuel F. Sgrieccia. 


lL D. Orvis, formerly assistant 





eneral manager and comptroller 
has been promoted to the newly 
created position of general man 
ager of Dynex, Ine., a division of 
the Blackhawk Mfg. Co. 
a 
type low and high 
\ Boston, Mass wanch ofthese pressure pistons 
has been open d by the industrial — ; 
division of Joy Manufacturing ip coe 
Co.. at Second Ave Burlington eats 
4 Mass. D. L. Arehibald is th: §. Betenced cranhehatt 
& district manager nnn 
6. Oil inlet screen 
The Sheffer Corp.. Cincin Here are just some of the design features 
nati, Ohio appointed three new 7. Drive shaft for new of Quincy's new Model 395 — 
distributors: Kober Sales Engi- — : nigh sgbiein 
neering Co.. Bay City. Mich a complete selection of industrial air 
headed by Fred Kober. will coy 8. Four-vane oi! pump compressors to 90 C.F.M. capacity 


er northeastern Michigan. The Self-reversing pump valve SEND FOR CATALOG TODAY 


wo 


company also maintains offices in "are gereemnreane 
Flint. Southeastern Texas will be 10. Oversize Timken roller ' , 
. . . P bearings ' Plea 1 fre ita 
covered by Active Engineering : u on 
Sales Co., Houston Texas, head 11. Easy-reading o:! gauge ' incy 
ed by Robert A. Monogue. ; ict 
s elo 12. Intake oil passage in ry aaa 
warmageen, ©. C.. Maryland and bearing carrier and | COMPRESSOR 
Northern Virginia will be served crankcase : COMPANY 
by N. B. Cochrane Company. » Dept. AH-1258 
Baltimore. Marvland - Quincy, Mlinois . 
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F p 
os7-wr-Vmele ies & Arthur Schiefelbein was pro 
s s moted to general sales manager of 

‘ Mechanical Air Controls, Inc. 
For the past 31% years he has been 





of Kendali— 
Governaire 


precision pneumatic 


PRESSURE 
REGULATORS or industry 


The facts you need on a complete range of % NPT...in supply pressures up to 250 psi 
pneumatic pressure regulating valves and  Fact-filled pages spell out the full story: 
volume boosters. Here is your guide to a characteristics * pressure ranges, ratios + ap- 
series of pilot-operated and direct acting plications— for 16 different models includ- 


the company’s regional representa 
tive in the Detroit area 





regulators—in pipe sizes from % to % and ing motor operated and lever set types A. Schiefelbein Veo R. French 
. Mechanical Air Jamesbury Corp 
Write today for the new KENDALL- GOVERNAIRE catalog . Controls 


Van R. French was named pro 
duction manager of the James- 
bury Corp., Worcester, Mass. 


STRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Route 109,West Babyion, N. Y. 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


The company has just doubled its 
manufacturing space by making 


‘ é o o its relative } 
Turbo-Expanders and Compressors in addition t il relatively new 


SPECON Variable Speed Drives and Transmissions 
Pneumatic Pressure Regulators 


plant, into which Jamesbury 


moved early in 1957 


Hand 





Stop Excessive Bearing Wear 


with Light-Weight Couplings 


e 


All flexible couplings operate in an unbalanced . 
condition when coupling misaligned shafts. } if | 
And when turning at 1750 rpm, each inch- 





ounce of unbalance produces a vibration- 
creating force of about 5% lbs. Magnaloy 
couplings are made of a magnesium alloy 
weighing 80°; less than steel, the common 
coupling material. Less weight means less 
vibration and less wear on yy bear- 
ings. Write for the Magnaloy Catalog today. 


Pumps 


© Single and Double Designs 
to 20,000.psi 


DETROIT POWER COUPLING co. e With or Without Reservoir 


992 West Seven Mile Road « Detroit 3, Michigan 





160 cubic inch reservoir with 8”x 8” base plate and 18” 
long handle. 
Available with optional size pistons %”, 12", 4%”, 1” and 






Se re ’S B 


)' 

We specialize in the manufacture of hand pump units 

which operate in temperatures from —65° F. to + 160° F. 

and with any capacity reservoirs required. Pumps can be 
Series A furnished on special order with custom seals to handle 


various aircraft types of fuels such as Pydraul, Skydrol, 
Oronite, etc. 

The single pump with '%”, 4%”, 1” or 142” piston is now 
available in stainless steel. 






Attentu 
Repre sentatives 


MAGn LOY 


FLEXIBLE DRIVE COUPLINGS 


for additional information write: 


WILLIAM S. PINE 


hydraulic hand pumps for 1001 uses 
1635 East 22nd St., Los Angeles 11, Cailif. 
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Parker Seal Company, divi 
sion of Parker-Hannifin Corp 
Cleveland. Ohio and Culver City 
California, appointed R.R. Brauch 
er as field representative in the 


Southeast 


Parker-Hannifin Corp.. 
Cleveland. Ohio. named these new 
distributors: F. D. Johnson Co.. 
Solon, Ohio. for reusable Hoze-lok 
fittings and hose assemblies. T. D. 
Sandelius Co... Houston. Texas 
with branch offices at Baton Rouge 
Louisiana, for tube and hose fit 
tings and associated items. Globe 
Machinery and Supply Co., De- 
Moines. lowa. for Hoz-lok fittings 


ma industrial hose 


Immediate service in the New 
York m tropolitan area will be 
provided by a new New York dis 
trict office of Fuller Co.. a sub- 
sidiary of General American 
Pransportation Corp. Located 
ut 380 Madison Ave this new 
ofhee will be managed by Andrew 


van der Lyn. 


Vickers, Ine... Division of 
Sperry Rand Corp... Detroit 
Michigan. has announced thes 
stall changes: Rebert P. Dodds 


was appointed sales engineer in the 





L. J. O'Donoghue 


Vickers, Inc 


vbert FP. Dodds 
Vickers, Ir 


Aero Hydraulics Div. with head 
quarters in the Albertson. Lon: 
Island office. Leslie J. O. Don- 
oghue promoted to district: man 
ager, Automotive Products, head 
quartered in Detroit. Charles D. 
Scribner was named to fill the 
newly created post of vice presi 


dent of personnel 


The Burhans-Sharpe Co., 
South Seattle, Washington has be 
come sales representative for the 
R. P. Adams Company, Buffalo 


December, 1958 


N.Y. C. W. Burhans, Jr.. and 
Philip Sharpe will cover the 
state of Washington and the north 
west counties of Idaho from the 
Seattle office. Oregon will be cov 
ered by Robert Bruning from 
their Portland. Oregon, office 


Clare Engle was appointed su 
perintendent of manufacturing and 
George Diggles manager of pro 
duction engineering of the Hy- 
dreco Division, New York Air 
Brake Co., Kalamazoo. Michigan 


AIR AND 


2 
Li nc 0 nl HYDRAULIC 


L. A. Christopher Co., Den 
ver, Colorado, was named repre 
sentative for Wm. W. Nugent & 
Co.. Ine.. for the states of New 
Mexico. Color ido \W yoming and 
Montana 


Republic Manufacturing Co.., 
Cleveland, Ohio, appointed two 
new stecking distributors. Roek- 
ford Tool & Transmission Co.. 
Rockford, Il: and Nix Indus- 
trial Supply Ce.. Tulsa. Okla 


homa 


Cylinders 


The answer to the increased demand for rugged, heavy duty air and 
hydraulic cylinders. Designed for the hardest usage in Steel Mill opera- 
tion or for the hundreds of other modern cylinder applications that re- 


quire dependable efficient service. 







WRITE FOR 
NEW 
COMPLETE 
CATALOG 


HYDRAULIC CYLINDER 
$2° ore 24” Stroke 
2000 PS! Oj! Pressure 


Lifting Capacity Equals 
600 


00,000 Ibs 
For Oil Shale Retorts 






P. O. Box 272 


MACHINE CO. INC. 


EDgewood 2-4689 


HYDRAULIC RAM 
66" Stroke—i0” 

Stainiess Steel Rod 

1000 PS! Oil Pressure 
For Aluminum ingot Lift 
On D.C Casting Units 





JACK CYLINDERS 


10° Bore—i40" Stroke 
2000 PSI Oil Pressure 





Salem, Ohio 
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GREATER PROTECTION 
Yo Your AIRLINE ” 
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WAGNER 
HYDRAULIC 
BRAKE SYSTEM 





WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 
OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 
The FILTER removes solids .00039 and larger 
Transparent bow! provides visibility. The 
REGULATOR can pass large volume with an 


unrestricted fiow and minimum pressure drop 
Self-bleeding, compact. 






The LUBRICATOR delivers desired volume of 
oil. Bow! can be refilled without shutting of 
air supply. 


PRODUCTS 


46 VICTOR AVE., Div. 10 
DETROIT 3, MICHIGAN 


The Air Trap is auto- 
matic and eliminates 
manval draining. 









= ar: INE. v aa. = | 


Tiny 40 amp. basic switch has high 
capacity, longer iife and constant 
stability of tolerances 

Measuring only 1%” x 43/64” 

x 35/64”, the Electro-Snap G3-8 


Basic Switch handles current rat- 


ings up to 40 amps. A new ‘\ > 
7 . 
— t 
method of combining Electro - — 
: 4 
— 
= 


MODEL G3-8 





Snap s double-break action with 


a heavy-duty switching element 





assures electrical and mechanical 
life of 100,000 cycles at large 
capacities; also provides constant stability of tolerances and accurate 
repeatability. New plastic compound case gives the switch an am- 
bient temperature rating of —100° to +300° F. with extreme shock 
resistance. Small size makes it ideal for motor controls and compact 


automation set-ups. A wide range of actuators is available. 


OPERATING CHARACTERISTICS 


Single Pole, Double Throw Oper. Force, 45 oz. Approx. 
40 AMPS @ 125/250 V. A.C Overtravel, .015" Min 
? 30 V. D.C. Res Move. Differ., .055 + .010 


WRITE FOR DETAILS IN DATA SHEET F-12 


ELECTROSNAP 


CORPORATION 

4224 W. LAKE ST., CHICAGO 24, ILLINOIS 
Telephone VAn Buren 6-2100 

Twx No. CG-1400 
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Provides sure stops for smaller cranes 


Wagner now offers a new 6” <3” size hvdraulie 
brake to provide the correct braking svstem for 
floor operated pendant controlled cranes, mono- 
rail cranes or small cab operated cranes. These 


hvdraulic brakes wil stop vour cranes safely... 


easily economically, 


Let vour nearby Wagner Sales Enginees help vou 
put the right braking svs- 
tem oon your small or 
large cranes—let him 
help vou with tension 
control or hydraulic ae- 
tuating problems all 


him today rw write tor 


Wagner Bulletin 1U-226 


Wagner Electric Corporation 


6387 PLYMOUTH AVENUE, ST. LOUIS 14, MO. U.S.A 

















x Accurate, Constant Cylinder 
Speed Control 


x Compact Rugged Design 
+ Simpie, Easy Speed Selection x For Air, Oil or Water Applications 


Pneu-Trol S;‘eed Control Valves, are widely 
used in hundreds of control applications be 
cause they combine in a short, compact body, 
aps a tapered fine thread needle for extremely 
accurate air or oil flow control and a floating 
retro ball check, which permits full flow in 
| the opposite direction Retro ball floats in 
most sensitive position to its seat, requiring 
only a slight differential pressure to fully 
open or close it 

Needle design permits maximum flow ca- 
pacity in the controlled direction. Metal to 
metal needle and ball seats insure long 
trouble-free service. Simple. practical “O” 
giand structure eliminates troublesome leak 
ing. Valve bodies machined from hex brass 
or aluminum for 2000 psi working pressures; 
steel and stainless stee! for 5000 psi. Made in 
5 female pipe sizes—%” to %". ATTRACTIVE 
PRICES IMMEDIATE DELIVERY 

Write for illustrated circular and prices. 





WLET SPEED CONTR 





ee ee me 




















Pneu-Trol DEVICES, INC. 


2¥1¥ GRANT STREET + BELLWOOD (Chicago Suburb) ILLINOIS 
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ACCUMULATORS : He re tee as ti t Solving Design Problems on a 
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Hydraulics a ane Cig ee Oct. p 7 

By Allan | ‘ 4 Aircraft Saving Power With Pressure 
Designing With Gas Compensated Pumps 
tors —— rodu nd , ' By G. A. Mitchell and Frank M 
‘ Magyar Nov p 74 
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Synchronizing Wing Flap Cylinders 
By E. ¢ + OX Oct. p 116 


af il v Demands 
Accun tor t Pressul tes , f raulics \ccummilator and Pressure Regulator 


— Give Constant Output Pressure 
By R. D. Hambrick Nov. p 96 
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t Flow and Pressure 
3y L. Mollick Sept. p 72 


Circuit Ideas fron Frenct Jet 
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By Robert Blanchet July 


Cylinders Simulate Air Loading of 
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Apr. p i By Karl Schubert July 5 


Apr. p9 How Modified Valves Smooth 
Indexing Job 
Apr. p 9 By Martin H. Benston & 


What Car Lane Mar 


Apr. p 9 Four Pump Circuit Converts a 
Mechanical Planer 
By James K. Tufts and J. € 
Carpenter Mar. p 74 
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Robert 
Nov. p 86 How to Find Leaks in a Central 
Hydraulic System Feb. p 


Power Sources Series-Parallel Hydraulic Helps 


Hvdraulics Launch Missiles 
By ‘Willi ! sroer pt CIRCUIT DESIGN By Murray Sackson and Howard 
Wray , ir +) imuiator Gives Fast Response ar Steinberg Sept. p 108 
rap-arour \ i ‘ 
lalos oO Power Piloted Relief Valves Keep Power 
ept. 1 Lester Myers and Don Thomas Requirements Low 
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; Hydrohoe 
Apr. | im By O. S. Perkins Dec. p 68 
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ols Heavy Load By Harry S. Mankey Dec. p 76 


May p Four Fluid Motors Give Series 
Parallel Drive 
By Charles S. Davis, Jr. and John 
Sharp Dec. p 8&8 


By 
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_~ Smith May p & 
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Ground Support System fer Mace and 


Matador Missiles Sept p 78 
Use a Full Hydraulic Serve for Edge 
Control June p 76 
Variable Voh e at Lower Cost 
B Larr Strosser and John Sharp 
June p 72 
I ent Mete In Syeten 
By Don Arnold May p 72 
Equalize Circuit Levels a 675-Sq. Ft 
Pilaten 
B N. K. Willis & John Williams 
Jr Mar. p 69 
ler ( nders Give Two 
Pressure Ranges 
B H. Clinton Noble and Walter 
H. Blackler Oct. p 110 
How to Stop Air Cylinders Smoothly 
B Elme F. Heiser June p 74 
Three Air Circuits June p 9% 
\ Pressure Times Cylinder 


Mar. p 82 
Hydraulic Sequencing Gives Fast 


‘By J R. Fawcett Mar. p 104 


[wo-Pressure Boosters Give Fast 
Pressure Cycling 

By Rex ¢ Burnhan und W. F 
Dickinsor Apr. p 110 


water Fluid Motor Powers 


Dredge Cutter 
By John H. Milne and Albert A 


Mille June p 86 

How An Oil-Hydrauli Welde Was 
Changed to Use Wate 2 
B Hans H. Hanser Fet p #6 


COMPONENTS 


(See also specific components! 


Gages. Press Selection Guide 
Jan p % 
} ~ H l Selection Guide 
Jan p 8 
p er Package I ts Pr juct 
Re ew Jan. p 190 
\ & H Filters—Product 
Revie Jan. p 2 
\ e ¢ essors Ap p 130 
( oO Sele on Guide 
Jan. p 68 
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Dec. p 6 
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A Compress Selectior Ap p 8 
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H 
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\ » oO ( nders—Product Review 
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( ers Hvyvdrauli« Selection Gulae 
Jan. p 74 
| \ Selection Guide 


Jan. p 70 





: . & 
H i Ss 
I Ge pm i 
( r Spee d 5S! k 
B E! ya Heiser j p 78 
How an Oil-Hydraulic Welder Was 
Changed to Use Water 
By Hans H. Hanser Feb. p 7 
( nstant Speed fer 1 Telescoping 
( der 
By Harr S. Manke Dex p 7 
ELECTRICAL CONTROLS 
4 Rules f Using Limit Switches 
By D. F k Mar. p 9 
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Motorized Relief Valve for Remote 

Control 
By Z. Frederick and Jule Hulman 
June p 79 


Fail-Safe Electric Control for Air 
Powered Cutter June p %6 


Electro-Mechanical System for Preset 
Cylinder Stroke 
By Leroy A. Morris Dec. p 80 


Timers, Electric—Selection Guide 
Jan. p 122 

Switches, Pressure—Selection Guide 
Jan. p 122 

Switches, Limit—Selection Guide 


Jan. p 108 


Motors, Electric—Selection Guide 
Jan. p 108 


Electric Controls—Product Review 
an. p 234 
Limit Switches Sequence Vertical 


Broach 
By John A. Tartaglia and Walter 


H. Blackler July p 9 

Timers Give Air Circuit Memory 

By M. G. Saake Nov. p 104 
Timing An Air Circuit 

By M. G. Saake May p 100 
Air Gives 100-lb Punch 

By M. G. Saake Mar. p ll 
Close-Coupled Pump-Motor 

By James A. Morrison Apr. p 94 
Variable Volume at Lowe Cost 


By Larry Strosser and John Sharp 
June p7 
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ficient Meter-In Systen 
By Don Arnold May p 72 
Pressure Cycling Circuits 

By J. R. Fawcett June p 8 


FLUIDS, FILTERS 
RESERVOIRS 


Cost Keeps Fire-Resistant Fluids Out 
of Mines 
By S. P. Polack Feb. p 86 


Water Additives—Components for 
Water Hydraulics 
By Allan E. Morris Feb. p 72 


Characteristics of Depth and Edge 
Type Filters for Hydraulic Systems 
By Herbert H. Howard Aug. p 90 


Handie Oil With Care Aug. p 106 


Oil Additives Keep Systems Clean 
Aug p 84 


F-R Fluid Gives A Cleaner System 
By Samuel Haas Aug p 8 


Magnetic Filter 
By Jean Thoma Aug p 80 


Design Your Reservoir to Trap Dirt 
Aug. p 78 


Filter Glossary Aug. p 67 


Oil Filters and Conditioners 
Aug. p 66 


Sacrifice pogeespace for Access 
By P. E. Forster Aug. p 64 


High Pressure Filter for Best 
Operatien 
By Robert F. Griffin & A. J 
McClelland Aug p 6 


How to Fit the F-R Fluid to the Job 
By John Mathe Nov. p 92 


Fluids, Hydraulic Synthetic 
Selection Guide Jan. p 158 
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Selection Guide Jan. p 158 
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Jan. p 68 


Hydraulie System Design for Future 
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By Wm. E. Mayhew Dec. p % 


Better Reservoirs 
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Fluid Motor Converts a Grinder 
Feb. p &2 
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Guide Jan. p 104 
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By R. Johnson July p 94 


Clutch Operation 
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By Z. C. Van Schwartz July p 8 
Boring Tool Feed July p 76 
Hydraulics Makes Tapping Automati 

By Harry Brown July p 
Safety Circuit for Transfer 


July p 69 


Pump Meters Small Flow on a Honing 
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By Frank Reynolds, Jr July p 68 


Lathe Hydraulics July p 67 
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By L. Braur July p 6¢ 
Power Pack for Step Drill 
By Eric Hirvonen July p 6 


Tailstock Speed and Force Control 
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Flu Mot Convert Grinder Accumulator Gives Fast Respense Air Cuts Costs on Too! Feed Circuit 
Feb. p 8 ind Low Power By R. S. Brosius June p 98 
3 ste \ rs ( « } The é 
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to low speed high pressure permits us to use one 
pump instead of two. A very important feature in 
laboratory work is the ability of the Star pump to 
maintain pressure constantly at any given point. 
The built-in reservoir is also a convenience since 
it makes a package unit.” 


Special engineering counsel ond proposals cheerfully 
submitted on request 
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Ask for PSI 


Catalog 
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: == STAR JACK CO., INC. 
420 LEXINGTON AVE.,Dept. AH,N.Y.C. 17 
PLANT: RIVER GROVE, ILLINOIS 
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SURPLUS GOY'7 BUYS 


9% HYDRAULIC 
ANGLE PUMPS 


*Used but excellent condition 
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SLIDING PISTON VALVE 
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Motar designed 
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Cat. Ne. P 30-0 Now Only ¢ 175 00 


HYDRAULIC T®ST STANDS Avoiloble 


now of remarkable sovings. ¥ nbo 
396 PAGE BARGAIN CATALOG ~ Hes 
largest on-the-shelf stock of Hydrovli« 


der one roof 


Price rite for 
3000 $22.50° 
3000 25.75° 
3000 22.50° 


RPM 





Equip. ond Supplies « 
Plus Elect. Motors, Pur 
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ORDER TODAY Poy by M 
deposit with COL a 


2263 £ VERNON AVE DEPT AH-12105 ANGELES 58 CALF 
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Ace Products 
R. P. Adams Co., In 
Aero Gasket Corp 
Air-Mite Devices. In 
Allied Contro! Valve Div 
Allied Control C 2mpany 
American Cast Iron Pipe Company 
American Crucible Products 
Company 
Anchor Coupling Company, Inc 
Geo. Angus & Company, Ltd 
Anker-Holth Division 
The Wellman Engineering 
Company 
Arrow Tools, Inc 
Automatic Switch Company 


Barksdale Valves 
Bearings Incorporated 


Beckett-Harcum Company 


ow 
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Bellows Company 


Benton Harbor Engineering Works 


gs Filtration Company 


@n un oo 
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Machine ompany 
>» Rawhide Manufacturing 
ervice Oil Company 
ppard Instrument Laboratory 
mmercial Shearing & Stampin« 

>mpany 
ss Manufacturing Company 


ng Valve & Manutacturir 
>mpany 
nison Encineerine Div 
American Brake Shoe 
Company 
Detroit Power Couplir 


Dukes mpany in 


Gabb Speeia!l Product 

Galland Henning Manutact 
Nopak Divisior 

Gast Manufacturing Corr 

Greenlee Tool Company 

Greer WMydraulics ne 

Gresen Manufacturing C 


Hanna Engineering Works 
Hansen Manufacturing Company 
Hein-Werner Corporatior 
Helicoid Gage Divisior 
American Chain & Cable 
Company 
E. F. Houghton & Company 
Hunt Valve Company 
Hydraulic Accessories Company 
Hydreco Division 
New York Air Brake Company 


nternational Packing 


Jamesbury Corporatior 
Johns-Manville 


Keelavite Hydraulics, Lid 
Kepner Products Company 
Walter Kidde & Company 


December, 1958 
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600 PRECISION PIECES PER HOUR 
WITH 100° EFFICIENCY WATCHED AND 
CHECKED .. . NO DEVIATIONS PERMITTED 


THE AUTO INDUSTRY presen 
itstand ng example of pers 

onsistent drive for precision perforrn 
ance at peak efficiency. Illustrated her: 
s Cimco's special assembly machine 
equipped with Briggs filters. Briggs play 
an important part in this tast moving ma 


chine 


arge ana sma 


Briggs Filters cut « 
hops i? y » have probiem why not 


write for atalog r N« bliqat 


HYDRAULIC 


AIR/GAS LINE = 
FILTERS eee) 





THE BRIGGS FILTRATION COMPANY 
DEPT. 275. WASHINGTON 16 D.C 
YES! Send w : 


ive you longe 
yar or refund ¥ tee! 
* That's ovF — 


dase HP for literary, 
+ OF sen 1 
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of ri ¢ Service 
°Peratio,, fo mn 


Conds; 
Teco m ‘tion 
a nda; 

nd Wotations dations 
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Amorican Crucible 


PRODUCTS ¢€O. 





1302 Oberlin Avenve 


Lorain, Ohio, U.S. A. 
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NEW 


Standard Line 
Square-Head 





HYDRAULIC 
CYLINDERS 


ANKER-HOLTH 


«3000 P.S.1!. Non-Shock Pressure 
* Interchangeable Mountings 
*Bores from 1%”to 12” 


WRITE FOR CATALOG 


ANKER-HOLTH DIVISION 
THE WELLMAN ENGINEERING COMPANY 
Ln tea | 2723 CONNOR STREET, PORT HURON, MICH., U.S.A 


24 HOUR DELIVERY ON BASIC CYLINDERS 


NOW! Three Circuit 


Pressures with... 


[wo adjustable differential piston 
type relief valves operated by valve Flows Up to 10 GPM 
selector permits individual selection Pressure Ranges 
ot three clamping pressures 100 to 5000 psi 


3 


@ ECONOMICAL g ‘‘O"' Ring Seal 

@ DEPENDABLE Straight Thread Ports 

@ GOOD PRESSURE-FLOW Complete Specifications 
CHARACTERISTICS Available on Request 


Manufacturers of Hydraulic Valves and Devices 


FE luid : Relief Valves @ Check Valves @ Restrictor Valves 


. Needle Valves @ Pilot Check Valves @ Special Valves 
ontrols, imc. Pressure Compensated Flow Regulators 





> T. @ MENTOR, OHIO e BL 5-2625 
Member of Nationa! Fiuid Power Association 1284 W. CENTER $ 
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L & L Manufacturing Company 

Lincoln Machine Company, Inc 

Linde Company, Division of 
Union Carbide Corp 


Jas. P. Marsh Corporation 
Marvel Engineering Company 
M-B Products Division 
Mead Specialties Company 
Miller Fluid Power Division 
Flick-Reedy Corporation 
Millipore Filter Corporation 
Minnesota Rubber & Gasket 
Company 
Monsanto Chemical Company 
Organic Chemical Div 


National Seal Division 
Federal-Mogul-Bower Bearings, Inc. 60 


- 


The Oilqear Company 
Ortman-Miller Machine Company 
Inc 26 


Palley Supply Company 128 
Parker-Hannifin Corporation 

Hannifin Company ao, 3 

Mobile Equipment Group 35 

Parker Fittings & Hose Division 33, 34 
Parker Seal Company 

Division of Parker-Hannifin Co 56 
Pathon Manufacturing Company 91 
William S. Pine 118 
Pneu-Trol Devices, Inc 120 
Purolator Products, Inc 46 


Quincy Compressor Company 117 


Racine Hydraulics & Machinery Inc. 45 
Republic Manufacturing Company 107 
Republic Stee! Corporation 

Steel and Tubes Division 55 
Reuland Electric Company 39 
Ripley Manufacturing Company 

Filter Division 36 
Rosaen Company 109 
Ross Operating Valve Company 9 


Sanders Associates, !nc 13 
Sheffer Corporation 110 
Shenango Furnace Company 
Centrifugally Cast Products 
Division 
Skinner Electric Valve Div 
Skinner Chuck Company 
Snap Tite, Inc 
Standard Tube 
Star Jack Company, Inc 
Stratos Division 


Fairchild Engine & Airplane Corp. 118 


Texas Company 
Tomkins-Johnson Company 
Tru-Seal Division 
Flick-Reedy Corporation 
Tuthill Pump Company 57 


U. S. Electrical Motors, Incorporated 27 
U. S. Gasket Company 
Plastics Division of the Garlock 
Packing Co 30 


Valcor Engineering Corporation 93 
Van Products Company 116 
Vickers, Inc., Division of Sperry 

Rand Corporation 

Machinery Hydraulics Division 43 

Mobile Hydraulics Division 77 
Victor Equipment Company 94 


Wagner Electric Corporation 120 
Waldorf Instrument Company 128 
Waterman Engineering Company 112 
Webster Electric Company 19 


APPLIED HYDRAULICS & PNEUMATICS 





IN HIGH PRESSURE WATER SERVICE (3000 to 10,000 P.s.1,) 
ONLY BARKSDALE VALVES HAVE LASTED LIKE THIS 
WITHOUT MAINTENANCE 


Note the mirrorlike sealing surfaces on this 
Se Dual Pressure Valve rotor after 4 years of service. 


~_) 1856 MODELS TO FIT YOUR NEEDS 


4-Way, Manipulator, Dual pressure and 
Shut-off Valves from %4” to 14%2” N.P.T. 


=! 


In steel mills, on extrusion presses, die casting machines, rubber and 
plastic molding presses and on blowout preventers, they have per 
formed without maintenance longer than any other type of valve. 


THIS LONG, MAINTENANCE-FREE SERVICE 


is possible because the metal-to-metal sealing sur- 
faces are self-aligning and actually improve with 
use through continued lapping action. Sealing 
qualities do not diminish because a spring compen- 
sates for the wear. 


DIRT CANNOT SCORE SEALS 


because flow is through ‘'Shear-Seals,"’ sealing sur- 
faces remain in constant intimate contact. POPPETS SCORE 


COMPLETE CONTROL OF YOUR CIRCUIT 


because ‘‘Shear-Seal"’ design is excellent for throt- 
tling. It permits opening to any desired degree of 
flow - smooth action without fighting fluid pressure 


SPOOL OR POPPET DESIGN 


The "Shear-Seal" action eliminates line surges and 
the round tubular flow passages provide more flow 
and velocity capacity (up to 60 ft. per sec.) be 
cause they are unobstructed by spools or poppets. 


SPOOLS LEAK 


& 
g 


Write for Catalog 58-59 


Shut-Off 


arksdale valves 


ALCOA AVENUE Lo ANGELES , CALITFORNIA 
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Hydraulics | 
Pneumatics 
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3rd Annual DESIGNERS’ GUIDE ISSUE 
of Applied Hydraulics & Pneumatics 


Single Copy .. . featuring quick guide selec- 


Price $1.00 tion charts for 32 products and a 


25-49 copies review of new fluid power prod- 
$.75 


ucts introduced during 1958. 


50 or more copies 
$.50 


APPLIED Hydraulics & Pneumatics»: «sx: on rows 


812 HURON ROAD e CLEVELAND 15, OHIO e SUperior 1-9620 





